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May 3, 2011 

COUNTY OF LOS ANGELES 

DEPARTMENT OF PARKS AND RECREATION 

"Creating Community Through People, Parks and Programs" 
Russ Guiney, Director 

Thank you for your interest in the County of Los Angeles Trails Manual 

The County of Los Angeles Department of Parks and Recreation (LACO-DPR) is honored 
to oversee the County of Los Angeles (County) parks and recreation system, which 
includes 63,000 acres of parks, lakes, trails, natural areas, and gardens. These 
recreational opportunities have been identified as essential to the quality of life among 
Americans. 

The availability of parks and recreational facilities is one of the most important factors in 
creating a high quality of life for residents in the County. Parks and recreational facilities 
create opportunities for people to access open space, natural resources, exercise, outdoor 
education, and new environments, promoting a connection with the environment, good 
health, and a sense of well being. 

The benefits and quality of experience that LACO-DPR trails provide for equestrians, 
hikers, and mountain bikers are unparalleled. The diverse landscape within the County 
provides Southern Californians and visitors with unique opportunities to enjoy desert, 
foothill, urban, and coastal trails that cannot be experienced in any other location. 

The Trails Manual provides the LACO-DPR staff, other County staff, and developers with 
guidelines and standards for trail planning, design, development, and maintenance of 
LACO-DPR trails. In consultation with numerous agencies, trails groups, and trail users, 
the Trails Manual is designed to continue the tradition of trails excellence in the County. 
The LACO-DPR is happy to present this Trails Manual to help guide and maintain the 
legacy of trail experiences that is unique to this County. 

The preparation of this Trails Manual is a result of a wide-reaching public participation 
effort, including private citizens and trails organizations throughout the County 
representing many user groups. The County over time will review and revise this manual 
as needed. As always, we welcome your input. 

Sincerely, 

Russ Guiney 
Director 

RG:FM:tls/trails manual thank you letter 

Executive Offices • 433 South Vermont Avenue • Los Ange les, CA 90020-1 97 5 • (2 13) 738-296 1 
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SECTIONES 
EXECUTIVE SUMMARY 

The County of Los Angeles Trails Manual (Trails Manual) 
project wa.;;.initiated in July 2010. Prior to rhe 'Ifails Manual 

development, a. County-wide rrai\s manual had not been 

wrlrten or adopted. 

The County off .osAngclcs Dcpan:mcnt ofParks and Recreation 

(Li\CO-DPR) manages the recre,ulon system, including all 

soft (unpaved trails) with funding provided by rhe County of 
Los Angeles Board of Supervisors for planning, consrrucr:ion, 

operation, dnd maintendnce of recreation facilities an~ 

programs in order to men: the diverse needs of rhc County ot 

Los Angeles (County) residem:s .1nd visiwrs. 

The purpose of rhe Tt·ails Manual is to provide guidann: to 

Coum:y depa.xtments, specifically LACO-DPR, thar im:ertan: 

with trail plannlne:, desie:n, developmenr, and maintenance 

of hiking, equesuian, and moum:a_in biking recreational 

uails, while addressing physical and social constraints and 

opportunides associated vvith the diverse ropographic and s~Kial 

conditions rha.l occur in rhe unincorporated territory ot rhe 

Countv. LACO-DPR will use the planning process delineated 

in Lhe Trails Yldlludlin considering Lhe developmenL of fwure 

uails. 

It is rhe policy of LI\CO-DPR that all trails in the County 
are multi-use (hiking, mountain biking, equestrian). 'The Trails 

Manual does not question the LACO-DPR multi-use policy. 

Rather, the Trails Nlanual accepts rhis policy ar1d ir is taken 

inw consideration throughour the 'Jl:aj]s ..\!l_anual. 

The Trails :Vlanual does not provide guidelines fOr sal-ety, 

volunteer programs, educaTion progran1s, and uail etiquetTe. 

The ~Jl-ails Manual is intended as a procedural document. 

The 'Trails Manual is organi?.cd inm seven sections and 13 
appendices (A---M), v,rhich are referenced in the seven sections 

of the document: 

• 

• 

Section 1.0, lt1troduction. The lmroduction 

discusses the purpose and need fl)r the Trails lvlanual, 

how the "li-.lils Manual will be applied, and how che 

Tl·ails Manual vvas developed. 

Section 2.0, Trail Plannit1g. Section 2..0 discusses 

the steps involved in planning a trail beginning with 

defining the godls and objeclives fOr a project and 

including coordinaTion \vith stakeholders, evaluation 

of recreaTional uail needs in rhe service area_, and 

inventory of existing trails and recreational resources. 

• 

• 

• 

• 

• 

• 

This section describes ho\V to create ol concepmal trail 

alignment. 

Section 3.0, Environmental Compliance for Trails . 
Section 3.0 provides guidance to trail projects on 

complying \Vith the National Environmental Policy 

Act (NEPA) as \vell as the Calif(Jrnia Environmental 

Quality Act (CEQAL This section contains a brief 

overview of the purposes of CEQA, lhe Lhree-step 

CEQA process, descriptions of CEQA documents, 

and which regulatory agencies should be notified 

throughout the project. 

Sectiotl 4.0, Trail Desigtl. Secdon 4.0 presents 

e;uidelines for the desie:n of future Counry trails. A 

detailed descrlpLlon of lrall mechdl1lcs, tfdillongeviLy, 

application of design guidelines, and constructability 

is provided. This section discusses the requirements 

fJr dlfrerent trail environments: coastal, desert, 

urban, foothill, and flood control right-of-wa}~ This 

senion also addresses issues Lhal dflse with trails 

rhat are located vvithin the jurisdictions of more 

rh.m one agency, such a.s uail name and multi-use 

lnco nslstencles. 

Sectioll 5.0, Trails Operatioll and Mal llteJ>ance . 
Section 5.0 provides e:uidance on operatine: and 

mainlaining lralls. 1he guidelines dfe based on 

o-uidelines from esrahlished agencies and sources. 
b 

A muhi-vear trail maintenance schedule and 

malntenar:ce management system database is also 

discussed. 

Section 6.0.~ Report Authors. This section contains 

rhe lisr of persons involved in the development of the 

Trails Manual and special thanks. 

Sectiotl 7.0, Refetet1ces. This section contains the 

ore:anizations and persons contacted or . consulted 

during preparation of lhe document, a list oi personnel 

involved m preparation of dw environmental 

documentation, "md "l list of references. The list of 

references is annotated to ldenti1)7 the location of the 

cired rd~--:rence material. 

Section 8.0, Index. The index is an alphabetized list 

ofkev rerms used throughom the lfails Manual, \Vith 

page ·'numbers on vvhich each key term is mentioned. 
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SECTION l.O 
INTRODUCTION 

The CountyofLosAngdes Department of Parks and Recreation 

(LACO-DPR) ma.Jia.ges the recreation system with funding 
provided by the County of Los Ane:eles Board of Supervisors 

for planning, consuucdon, opera-don, and maim:enance of 

recreaTion facilities and programs. LACO-DPR is responsible 

fOr providing parks "md recre,ulonal facilities to meet rhe 

diverse needs of rhe County of Los Angeles (County) residents 

and visitors. M_aintenance ofexisdng trails and development of 

ddditional high-quality Lralls is one of lhe mosl cosl-elTectlve 

means of addressing dw deficiency of recreational facilities 
idem:ified in the County of Los Angeks lnvenwry of Parks 

Facilities and Areas of Jurisdiction and the Strategic Asset 
Managemem Plan (SAMP) for 2020u 

Trails otTer multiple recreational opportunities to County 

residents and visitors, providing access w open space and 

related natural resources, and facilitating exercise, outdoor 

educadon, and opportunities to explore nevv environments, 

These assets are essential components of the quality of life 
valued by Southern Californians. The abili1:y ro provide rhese 

bendlts wllhin the Courlly requires malnlendllce of exisllng 

uails and planning, design, dcvclopnwnt, and maintenance 
of new uails. '[he need and usefulness of encouraging heahhy 

communities through the provision of recreational f~tcillties has 

been exemplified by the "Healthy Parks'' program coordinated 
by LACO-DPR, whose goaJ is to ''improve the quality of life 

for all Los Ane;eles County residents'' by ''creadne; healthy 

communities rhrough people, parks and programs."3 

1.1 COUNTY STRATEGIC PLAN FOR 2010 GOALS, 
OBJECTIVES, AND POLICIES 

A Pttrks ttnd Reaedliull S!niiegic Plrin fUr 2010 describes a 

goal, related ohjenive, and policy to guide trail planning and 

development: 4 

County of Los Angeles Deparrment of Parks and Recreation. 
:?003. County of f.os Angelr•s fnwntory of hlr.l: Facilities tlJJ/l Areas of 
jurisdiction. Coman: Department of Regional Planning. Hall of Records. 
320 \Xlesr Temple Street, Los Angeles, CA 90012. 

County of Los Angeles Department of Parks and Recreation. 
April2004. Strategic Asset ivftnlilgemmt Plan (£4ivfl~) fOr 20.?0. Prepared by: 
County of Los Angeles C:hi1·f Fx~·cutivf· Otfic1" and Coumy of Los Angd1·s 
Depanment of Parks and Recreation, YY-irh technical assisrance by Sapphos 
Env-ironmental, Inc. 

County of Los Angeles Department of Parks and Recreation. G 
Dt·ct·mber 2005. "Healthy Parks." ',X:.'eb sirt·. Available at: hrrp:/ /parks.co.la. 
ca.us/ll~·alrhyParb.htm 

County of Los Angeles Deparrnwnt ofl\uks <md Recre<1tion. 
May 1992. A Parks and Recmltion Stmt~'l)c Plan for 2010. Contact: 4 33 
South Vermont Avenue, 4rh Floor, Los Angeles, CA 90020. 

Goal: 

Objective: 

Policy: 

Provide a system -\vide level of 

planning processes for both long­

and short-term solutions. 

Provide a system of park 

recreation facllldes that meet 

diversified needs of residents. 

and 

the 

Provide a sysLem of multi-use 

(equestrian, hikine;, and mounrain 

biking) uaj]s for a diverse group of 

public users throughout the County 

that connect local, state, and federal 

trail systems and link recreaTional 

areas ro residential, commerciaL 

insLllUtional, and industrial aredS. 

1.2 PURPOSE AND NEED 

Purpose 

1he purpose of this Trails lvlanual is to provide an accessible 

resource that can be used for trail planning, design, 

construction, and maintenance within the County of Los 

Angeles. 1his manual provides guidance to County departments 

thar interface with trail planning, design, development, and 

maintenance of all rralls subJecr to the discredonary land use 

authority of Lhe County of Los Angeles, Spedilcally, these 

departments include the Department of Regional Planning, 

the Dep.1nment of Public Works, "1nd the Department ofhuks 

and Recreation. This Trails lvlanual recognizes the existence of 

a broader regional trail nen.vork rhat exisrs in the County of 

Los Angeles and surrounding counLies that provides access 

to recreational resources operated by federal, stare, and local 

agencies. 'llu1s, this 'li-ails . .\!lanual provides guidelines for 

implementation of the goals, objectives, and purpose for the 

2010 Strategic Plan related to trails. 5 SpecH-ically, the manual 

provides sources of information and physical f::tctors to be 

considered \vhen analyzine; rhe ree;ional plannine; context, 

design, ~md developmenl of lralls Lhal create the highest 

quality recreational experience and rhe capacity to serve the 

diverse recre,uional needs of County residents and visitors, 

while undertaklng the necessary outreach vvith community and 

regula wry stakeholders. 

County of Los Angd1·s D~·partm1·nt of Parks and Rf·crf·arion. 
May [ 992. A Parks and Recreation Strategic Plan for 2010. Contact: 4.-33 
South Vermont Avenue, 4th Floor, Los Angeles, CA 90020. 
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Trails are an inree:ral part of rhe American and Sourhern 

California_ lifesryle. ·lhe Southern California climate allcnvs 

County residents and visitors to enjoy trails throughout the 

year. Many of the County's trails vvere developed in the 1930s 

and conTinue to be in use today (Appendix A, !1istmy r~(Trai! 
Deuelopment). This Trails Manual provides a framnvork for 

preserving and conlinuing this rich legacy of trail developmenL 

and recreaTional uail uses. 

Need 

The Courlly of Los Angeles has approximately 262 miles of 

existine: trails and roads for recreational use. Civen current 

population uends, the County needs to build more rhan 1,000 

miles of trails to meet the anticipated demand f(,r trails by 
2020. This Trails :Vlanual est.1blishes the necessary planning, 

design, construction, and maintenance guidelines to ensure rhe 

quality of the recreational experience provided by exisdne: and 

proposed Courlly lralls. ::i 

This Trails 1v1anual provides a process to ensure quality planning 

and design that recognizes the opportunities and constraints 

represented by rhe physical environmem; provides consuuction 

guidelines to ensure proper drainage and minimize erosion; 

and specii-les maintenance procedures to ensure that trails are 

accessible, safe, and aestherically pleasing. 

1.3 APPLICATION OF THE TRAILS MANUAL 

The e;uidelines provided in this Trails Nlanual are intended 

LO be used by County deparlments engaged in the planning, 

design, construction, and maintenance of hiking, eguestrian, 

and mountain biking recreational trails \Vi thin the County of 

Los Angeles. 

The Trails Iv1anual sets lhe guidelines for revievving plans and 

specliicadons fl)r rrails that are provided in con}uncdon with 

land use planning and rhe enritlemenr process for projecTs 

proposed f(,r development within the County. Proposed 

developments vvill be revinved for consistency vvith the 

Tl·ails M_anual. Proposed priv.He development rha.l includes a. 

County trail vvould only be able w supersede the Trails lvlanual 

guidelines in its design and layout upon spedilc approval of Lhe 

Board of Supervisors. 

This manual was developed as a management and field tool 

for design, construction, operation, and maintenance of trails 

in the Courlly of Los Angeles. It provides guidelines fOr boLh 

County of Los Angeles Department of Parks and Recreation. 
April2004. Strategic Asset ivftnlilgemmt Plan (£4ivfl~) fOr 20.?0. Prepared by: 
County of Los Angeles C:hi1·f Fx~·cutivf· Otfic1" and Coumy of Los Angd1·s 
Depanment of Parks and Recreation. ,,-vi_rh technical assisrance by Sapphos 
En-vironmental, Inc. 
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supervisors and lead personnel responsible for trail desie:n, 

consuuction, and mainrenance anivides. h aJso provides the 

County with a checklist of key 1:a.ctors that shall be considered in 

the estimation of costs fOr trail construction and maintenance 

progran1s. The establishment of well-defined uail rypes, 

e:uidelines, and priori des facilitates rhe provision of consistent, 

high-qualiLy lrall experiences to residenls of and visitors to the 

County of Los Angeles. 

1he Trails 1v1anual sets guidelines f(,r all trails under the 

jurisdinion of the LACO-DPR. Tl·ails within rhe jurisdiction 

of the LACO-DPR include unpaved trails, also known as soft 

trails; however, small portions of such trails may be paved 

(pavemenr can extend up w approximately 100 f(.et on .1 sofi: 

trail). Fully paved trails, also known as hard trails, are under 

the jurisdiction of the County of Los Angeles Department of 

Public Works (LACO-DP\XI). 

1he frdlnnvork for pldlming, design, entidement, construnion, 

opera-don, and mainrenance of trails will affen the network 

of trails vvithin the Counry of Los Angeles, including 

unincorporated territories of the County. The framework is 

to provide Coumy residems and visitors with an enjoyable 

recreational experience consislent with lhe provisions of the 

Counry of Los Ane:eles General Plan. 

1he geographic scope of the Trails lvlanual is limited to the 

unincorporated terri wry of the County of Los Angeles, while 

the incorporared cities in the County of Los Angeles have 

the purview ro esrabllsh policies and e:uidelines that meet the 

needs of their respective jurlsdiuions. The Trails Ylanual is not 

retroactive to exisring uails. The Tl·ails Manual recogni?.cs the 

entire Los Angeles County as ol whole .:md not just a specific 

area or city. The Trails Manual is intended to provide guidelines 

for rhe diverse topography and environmental condirions 

thaL occur lhroughouL the Counly of Los Angeles. 1he Trails 

1v1anual was specifically desie:ned to be able to be adopted by 

cities who share the Counry's multi-use u.lil planning policy. 

This m.:lnual does not intend to supplant, nor is it capable of 

supplanting, trained, experienced, and skilled trail supervisors 

dlld vvorkers. For experienced personnel, the manual is 

intended only to supplement knowledge and provide a resource 

for operational guidance. Ho-vvevcr, rhe manual can provide a 

base knowledge of trail design, construction, and management 

practices f(,r the inexperienced manager or supervisor. 

This manual does not create any binding legal or 
procedural requirements regarding trail planning, design, 
coilsttuction, ot implementation, not does it limit the 
discretion of the County of Los Angeles to deviate from 
the recommendations and guidelines contained in this 
Trails Mat1ual based on specific situations ot unique site 



conditions. Consistent with the overarching goal of the 
County and tlte LACO-DPR to increase the number of 
trails available to users, the environment, topography, and 
many other factors may necessitate a deviation from the 
recotntnendations at1d guidelines contained in this Trails 
ManuaL [Emphasis added,] 

1.4 TRAILS MANUAL DEVELOPMENT 

The Trails 1v1anual is an independent document and project, 

which rd"t:rences other Counry and Department documems for 

darlly. PrepafdLlon of the Trails Iv1anual proJen \VdS iniLlaled in 

July 2010, The r;uidelines provided in rhis Trails Manual are 
b.1sed on an extensive lirerarure revinv of uail design standards 

and specl1lcations; outreach to trail planning, design, and 

mainten,ulCe professionals at federal, state, county, and local 

agencies; outreach to community-ba<;ed uail advocacy groups, 

indudine; the Alradena Crest Trail Resto radon \\lor kine; Croup 
(ACTR\X'C) and lhe La C~u-1ada Fllnlridge Trails Council; 

site-specific invesTigations of exisTing County trails and other 

trails located \Vlrhin the County; olnd consulting input from 

a variety of technical specialists, including landscape and trail 

planners and designers, environmental analysts, biologisrs, 

cultural resource specialists, geologists, and trail conslruction 

specialists. Numerous trail e;uidelines \Vere evaluared, indudine; 

U.S. Deparunenr of Agriculmre Foresr Service specific.nions 

and the Trail Construction and 1v1alntenance Notebook,7_:0 

California State Parks Trails H.:mdbook/ Santa 1v1onica 

Mountains Area Recreation Trails CoordinaTion Project FinaJ 

Summary Report, co San Diee;o Counry Trails Proe;ram, E and 

general trail design publlcaLlons such as J.Vttt:urril Surjdce Ti·uils 
~Jl Design; l: rnrernadonal Mountain Bicycling Association's 

U.S. Dt·partmem of Agriculrure Forest Service. Seprembt·r 1996. 
5;tandtm:! S_pecifzC,uions fOr (,/mstruction awl ;\4,lintrnance /;/,1-77?0-

10:3. Comact: Forest Service, Engineering Staff, \1\,iashington, DC. 

lJ .S. Department of Agriculmre Forest Service. April2004. "Hail 
Const"r'Uction and 1.1aintenance JVotebook. Contact: Foresr Service !Vtissoub 

Technology and Development Cmter, 5785 I-hvy, 10 \Xlest, tv'lissoub, ~fi'. 

California Start· Parks. 1998. Tf.ails Haw/book. Coman: 
C:alit~xnia Staff· Parks, St<1te'h-id~· '[]·,1iJs Office, EO. Box 947-29(), 
Sacramemo, CA. 

Sama :\-tonica tv'lountains Area Recreation Tfails Coordination 
ProJecr. September [ 997. Final Summary Report. Contact: St\.1\.{A,_RT 
Coordination Proiecr, c/o Rivt·rs, Ti·ails and Conservation Assistance 
Program, National Park Sndu·, ()00] Iarrison Stru·t, Suite GOO, S,m 
Francisco, CA 94107. Available at: hnp://.,.-vV\w.nps.gov/samo/parkmgmt/ 

smrnartreportsepr 1997 .htm 
:J San Diego County. 2005. Coun~'!liflilc; Progran1 and the 

Community Trtti!s lvfaster Plan. Contact: San Diego County Department of 
Parks and R~·cr~·ation, R1·source r'-./lamg~·nwnt [)ivision, 57.0[ Ruffin Road, 
Suite P San Diego, CA. 

Parker, Troy Scott. 2004. Natural Sur,ftue "HaiLe; by Design. 

Boulder, CO: Narureshape LLC. 

(I1v1BA) Trr1il Solurion.1;~ 3 Trr1ils fOr the TwenrJ-Fir.lt Centmy: 

Planning, Design, and 1Hanagement idr1nur1! fOr LHu.!ti-U<:e 
Trttil.1·;11± U.S. Forest Service's Equestrit1n Design Guid,ehook }Or 
Trr1ils, Trr1ilheads and Cdmpgmu.nds; 15 and the Equestrian Trails, 
Inc.'s Trails lvlanua!.:r 

1he nolice fOr the access lo lhe Drafl Trails 1v1anual on the 

Tl·ails Manual 'VVd:o sire and information on the six puhlic 

meetings \Vith at least one in each of the Supervisorial Districts 

wa.s sent via e-mail to over five hundred (500) e-mail addresses, 

including all imerested parties rhat participated in the scoping 

meetings for Trails Manual in fall of 20Hl Approximalely 

sevenry-iive (75) members of the public atrended the six 

public meeTings for rhe Draft Trails . .\!lanual in each of the 

Supervisorial Districts. The six public meetings ln each of 

the Supervisorial Districts ended \vhen all of the members of 

the public in anenda.Jlce had provided all of their comments. 

Approximarely three hundred (300) comments vvere received 
from Lhe public meeLings; via e-mail, \\{;'eb slle submissions, 

and letters; and from orher agencies. 

1he County has determined that the Trails Manual is a 

ministerial project, consisrent vvirh the provision of Section 

15268 of the SlaLe California Environmerllal Quality Act 

(CEQAJ Guidelines and is exempt from CEQA, However, 
Senion 3, Environmental Compli.mce for Trails, discloses that 

construction of a trail constitutes a ''project'' and ls subject to 

the procedural provisions of CEQf\-. 

Furure updates of the Trails lvlanual are not anddpated on 

~m annual basis, buL will be conducted on an dS-needed basis, 

at the discretion of the Director of rhe LACO-DPR or the 

Director's designee. The County vmuld revie\v the proposed 

updates to determine if they could potentially result ln any 

environmental issues. If so, the project vvould undergo CEQt\ 

review, and if CEQA analysis is required, all required public 

scopine;, noticine;, and public revinv requirements \-vould be 

undenaken. t:nvironmenral issues are defined in rhe State 

CEQA Guidelines, 11 

J3 International Moumain Bicyding Association. 2004. Ii-ail 
Solutions. Boulder, CO: Internarional Mountain Bicycling Association. 

l4 Flink, Charles A., Kristine Olka, and Robert l'vl. Searns. 2001. 
Ii-aiL, fVr the Tif)enty-Fint Century: Planning, Desir:n, and }.1anagement 

lvfanualfUrlvfulti-U:r 1f.aiL \X/.shington, DC: lsbnd Pn·ss. 

15 ] bncock, Jan, Kim Jon1"S Vandf·r I loek, Sunnl Bradshaw, Jamf·s 
D. Coffman, and Jeffrey Engelman. t:.S. Departmem of Agriculture Forest 
Service, Technology and Development Program. 2.007 [Reprinted 2009:. 
Equestrian Desif!l Guid:·boo.k.fbr 1iflifr;, Tf.ailhea-:!s, and Ct!tr.pr,mundr;. 

Missoula, \f ['. 
]() Vogel, Charles. EquestrLm 'Jl·ails, lnc. 192'.' .. 1iYliJ., ;\4,mltid. 

Sylrnar, CA: Equestrian rri-aik lnc. 

J? Cal~fornia Code- ofRegulations. Title [4, Division G, Chapter 3, 

Sections [ 5000-15387, Appendix G. 
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1.5 RELATIONSHIP OF THE TRAILS MANUAL TO 
THE STRATEGIC ASSET MANAGEMENT PLAN 
FOR2020 

The SAMP 18 provides a strategic pl.m for development of 

recreational facilities and proe:rams to serve the diverse needs of 

Courlly residenLs and visitors lhrough 2020, ln light ofexisllng 

deficiencies and anticiparcd population grov'.'th and recreation 

trends. 1he popubtlon of Calli-OrnL1 is expected to grow to 

45.4 million in 2020, leading the nation ln job, population, 
and income grmvth_:c; Similarly, the incorporated and 

unlncorporaled populaLion of lhe County is projected to grow 
to 1L6 million in 2020.::oo Accordlne; to the SAlv1P, population 

grovVTh, demographic shifrs, and cultural v.uiances c.u1se 

d1anges in the need f(,r passive and active recreational activities 

and programs to serve both rhe exisdng ,ud future residents of 

rhe County.); 'The SAM_P provides a tool for rhe prioriTization 

of County resources for refurbishment of existine; recreational 

iadlitles and lhe development of new iddllLies LO meel Lhe 

public demand and accommodarc recreational programs over a 

planning horizon of 20 years. The d,na presented in the SA1v1P 

demonstrate that trail-based recreational activities, including 

hiking, horseback riding, and mountain biking, are expected 

LO conlinue to increase ln popularlLy, dws acceleraling the vvear 

and tear of exisdne; trail facilities and exacerbatine; rhe exisdne; 

CoLllll)T\Vide deficiency for trails. ln an efFon to suppon 

advanced planning activities related to trails, the National 

Recre,uion ,ud Park Association goal of providing 1 mile 

of uail per 1,000 people (approxima.lely 50 feet of uail per 

person) and rhe assumed rate of 11 percent of rhe population 

engaged ln the use of trails were used to an tid paLe existing and 

future demand for trails. As a reference, the Counry of San 

Diego udlizes ol baseline level of service of 0.8 mile of trail per 

1,000 residents. 22 

County of Los Angeles Deparrment of Parks and Recreation. 
April '.'.004. Strategic Asset Manilgemmt P!tm (SAMlffOr )0)0. Preparh-l by: 
County of Los Angeles Chief Executive Office and Coumy of Los Angeles 
Departmenr of Parks and Recreation, with rechnical assistance by Sapphos 
En-.,.1 ronmenraL l nc. 

U.S. Census Burt·au. Last updared 15 July 2003. Srate and 
County Quickhcts, Los Angeles County, c,Jifornia. \X/eb slk. Avaibble at: 
hnp:/ I quickfa crs.census .gov/ qfd/srates/06/060 37 .html 
2C U.S. Census Bureau. Last updated 15 July 2003. Srate and 
Coumy QuickFacts, Los Angeles County, California. Web site Available ar: 
hrrp:/ I quickfacrs.cenms .gov/ qfd/ srart·s/06/060 37 .html 

" County of Los Angeles Deparrment of Parks and Recreation. 
April '.'.004. Strategic Asset Manilgentmt P!tm (SAMlffOr )0)0. Preparf·d by: 
County of Los Angeles Chief Executive Office and Coumy of Los Angeles 
Departmenr of Parks and Recreation, with rechnical assistance by Sapphos 
En-.,.1 ronmenraL l nc. 

San Dit·go County. 2005. COunty 1i'fliLr; Pror,mm and the 
Comrauni~v 1iYliJ.r; ;\4,lster P!tm. ( :ontact: San [)if-go ( :mmty l )epartnwnt of 
Parks and Recreation, Resource Management Division, '5201 Ruffin Road, 
Suire P San Diego. CA. 
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SECTION2.0 
TRAIL PLANNING 

Consideration of regional com:ext, project objectives, and 

rhe consrraim:s and opportuniTies that each site presents is 

essential to the plannine; and construction of hio-h-quality u . 
rrails rh.u will provide for the diverse needs of County of Los 
Angeles (County) rcsidcnrs and visitors. The trail Planning 
process generally includes research and dat.l g.uhering fOr rhe 

site, public outreach to stakeholders, and site-specific analysis 

and investigation of integra-don of and/interconnectivitv of 

regional trail sysLems lhroughouL Southern Callil)rnla .. The 

results of the uail planning process vvill serve as the basis for a 

feasibiliry analysis of possible trail alignmem:s thar incorporare 

the goals and objectives of the projecL Other 1:a.cwrs tl1at can be 

determined through the uail planning process and subsequent 

fea.sibility analysis are rhe anticipared cost for construction, 

operation, and maintenance of rralls based on the physical 

characterisrics of rhe sire and rhe anticipared capadty of rhe 

uail. Recreation trends, as well as supply and demand dara, 

can be used as the basis fOr analy.ling rhe recre,nlon planning 

objectives vvirhin a park planning a.xea, a. commLmity plaJl, 

a specific plan, a master-planned community, or a project. 

Frequendy, lhe lrall pLuming process involves repedLed 

rdlncmcnt of uail segment options as new data arc ohraincd 

and sraleholders are consuhed. 'lhe quality of the final projen 

vvill be directly related to the quality of the input provided 

during rhe projen planning process (Figure 2-1, Trr1if Planning 
l;l.owcha-r~). 'There are numerous useful uail construction aJlt1 

maintenance books, rrail e:uidebooks, a_r,endes thar plan and 

diren n-.1il projects, and suppliers of tr.1il products that .ue 

useful during the trail planning process (Appendix B, TYai/ 
Resou-rces). 

h is the policy of the County of Los Angeles Departmem of 

Parks and Recreation (Li\.CO-DPR) LO dccomrrwdale muhi­

usc uails (hiking, mountain hiking, equestrian). Section 7. of 

rhe Trails Manual provides guidance for assessing the feasibility 

of accommodating multi-use as an element of the trail planning 

process. 'The T[·ails Manual acknovvledges thar ir is not f~--:asible, 

in all instances to accommodate all three uses on every trail. 

In addition, occasions arise \vhere trails \Vill not be open to 

multiple uses due to sire-specific environmenral constrainrs, 

which may necessitate limitations of a panicular type of usc. 

2.1 STEP 1: DEFINE PROJECT GOALS AND 
OBJECTNES 

The first step in the trail planning process is to define the projcn 

goals and obJectives rh.u \vill guide the planning .1nd design 

process. The Li\.CO-DPR stafr and developers \Vlll determine 

the goals and objectives of each trail or trail segment. There are 

severaJ porential scena.xios rhat result in rhe developmem of 

trails wirhin rhe unincorporated Territory of the Counry. Where 

public funds arc used m supporT rhc dcvclopnwnt of nc\vtrails, 

the County serves as the project proponent. In some inst.ulCes, 

another federal, srate, or local public agency may request an 

easement over lands administered bv rhe County, and in that 

insLance lhe public agency vmuld be' Lhe project ~roponenL In 

some insranccs, a privarc enTity may seck an casement across 

lands adminisrered by rhe County, .md in that insrance the 

private entity would be the project proponent. Finally, vvhen a 

party is seeking a discretionary land use entitlement from the 

County of Los Angeles, the approval of which is condiTioned 

on providine; a trail easemenr or consrruction, operadon, and/ 

or mainten.mce of a trail, the party seeking the entidemenr is 

referred to as rhc developer. These goals and objectives may 

howe to be updated as the proJect progresses and nnv data .:lfe 

obtained and staleholders axe consulted. 

2.1.1 Goal Statement 

'lhe goal staremenr is usu.1ll·y linked to .m idenrified communir-v 

need or in conjunction \vith a proposed development proJect. i't 

is a statement of what the project is attempTing to achieve. 'The 

goal statement for a trail project is linked to the type of need, 

as \vell as the e;eoe:raphic area where rhe need \Vas identified. 

2.1.2 Project Objectives 

The proJect objectives define standards that must be achieved 

for the project goals to be met. Projen objectives are frequemly 

linked LO pldnning policies related LO Lhe level or quality of 

service rhat is intended to he provided to County residents and 

visitors. \X1henever possible, the objectives should be Lied inw 

statutes, laws, and regulations; goals or polices of the adopted 

general plan; mher rdevam planning guidelines; and industry 

standards. 

'lhe srakeholder p.uricip.ltion process is complex and a±fecrs all 

f:~cns of proJect planning, cntitlcmcnr, construction, opnadon, 

and m.:lintenance. Appendix C, Srakeholde-r Coordination. 

provides addiTional inh)nTi.Hion. 
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TABLE 2.2.1-1 
COUNTY STANDARDS FOR RECREATION SERVICE AREAS2 

PmType Characteristics 
Regional Facilities 
Regional Provide a service radius of up to 50 miles in distance or 1 hour in driving time 

Serve entire County population 
Community Regional Provide a service radius of up to 20 miles 

Serve an entire County population 
Local Parks 
Community Provide a service radius of 0.5 to 1.5 miles 

Serve a population of 4,000 to 25,000 residents 
Neighborhood Provide a service radius of up to 0.5 mile 

Serve a population of 1 250 to 5,000 residents 

2.2 STEP 2: EVALUATION OF RECREATIONAL 
TRAIL NEEDS IN THE SERVICE AREA 

The second step in the planning process is to determine the 

demand for trails within the service area. The County of Los 
Angeles General Plan establishes the goal and supporting 
policies to provide recreational resources to meet the diverse 

needs of County residents and visitors.1 The demand for trails 
is a function of the size of the service area, the percent of 
the population who use trails, and number of miles of trails 

required to support each 1,000 people who are likely to be 
engaged in that activity. 

2.2.1 Defining the Service Area 

In general, the County uses a two-tier classification to 

defining the service area for recreational facilities: park types 
are characterized as either "regional facilities" or "local parks" 
(Table 2.2.1-1, County Standards for Recreation Service Areas). 

Trails can be developed to meet the needs of regional facilities 
or local parks. In addition, some trails are designed as part of 
the open space element of a community plan, specific plan, or 

master-planned community and, are by definition, intended 
to serve the anticipated residents and visitors within the land 
use planning area. Other trails may be designed as destination 

trails that would be expected to serve residents of, and visitors 

to, the en tire County. 

2.2.2 Sources of Data for Service Area Demand. Analysis 

There are a minimum of three sources of data to analyze existing 
land use and land use patterns that should be considered to 

define the existing population of the service area: 

County of Los Angeles Department of Regional Planning. 
1965. County of Los Angeles General Plan. Contact: Department of Regional 
Planning, Hall of Records , 320 West Temple Street , Los Angeles, CA 
9001 2. 

• County of Los Angeles General Plan2 

• Southern California Association of 
Governments Regional Comprehensive Plan3 

• U.S. Census Bureau data 

Use these same sources of information to determine projected 
demand in the service area through the planning horiwn 

established by the appropriate planning guidance document. 
Existing and projected population should be based on the most 
recent data available from the U.S. Census Bureau at the census 

tract level, and supplemented as appropriate by project-specific 
planning data that reflect the number of anticipated residents , 
employees, and visitors. 

2.2.3 Demand.Analysis 

The County Strategic Asset Management Plan (SAMP) provides 
the existing and anticipated demand for trails in the County in 
relation to national opinion polls, supplemented by statewide 

data, and directed surveys of County recreational users. An 
analysis of trails demand can be based on participation rates 
from the National Statistical Abstracts recreation participation 

rate.4 These rates are derived from a survey conducted 
nationwide by the National Sporting Goods Association. 5 

Actual participation rates in the County will vary from 

national data due to factors such as climate, topography, and 
demographics. For the purposes of evaluating and planning the 
demand for trails, the SAMP used the goal of providing 1 mile 

County of Los Angeles Department of Regional Planning. 
1965. County of Los Angeles General Plan. Contact: Department of Regional 
Planning, Hall of Records, 320 West Temple Street, Los Angeles, CA 
90012. 

Southern California Association of Governments. January 199 5. 
Regional Comprehensive Plan and Guide. Los Angeles, CA. 
4 U.S. Census Bureau. Last updated 4 January 2006. "Arts, 
Entertainment , and Recreation." In Statist ical Abstract of the United States: 
2004-2005. Available at: http:/ /www.census.gov/prod/2005pubs/06statab/ 
arts.pdf 

National Sporting Goods Association. Last updated 2006. Sports 
Participation in 2002: Series 1 and Series II. Mt. Prospect, IL. 
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per population of 1,000 (approximately 50 feet of trail for each 2.3.1 
rrail user) and an assumption rhat approximately 11 percenr 

Sources of Information for Existing Trails and 
Recreational Resources 

of the population will engage in trail use, as specified by the 
National Recreation and Park AssocLnion. 

Calculation of Existing Demand 

Existing demand (in miles) ----_ Existing population x 11 percent x 50 fCer 

5,280 teeti mile 

Calculation of Planning Horizon Projected Demand 

Proje(iw1 demand (in miles)= Proienedpopubdon x 11 percent x 50 i:eec 

5,280 feet/mile 

2.3 STEP 3: INVENTORY OF EXISTING TRAILS 
AND RECREATIONAL RESOURCES 

The third step in rhe trail planning process is the inventory of 
existing trails, their features, ,ud rebted recreadonal resources. 

The inventory consists of identifying existing trails in the service 

area that vvill serve as rhe basis for determining rhe number of 

miles of anticipated unmet need. The jurlsdicLiondl ownership 
of the trails should be noted. Chane:es in jurisdiction may 

occur aJong a traj], as ir progresses rhrough cities and v.uious 

unincorporated communities. These dldnges should be taken 
inro consideration in the trail planning process, particuL1rly 

rhe importance of providing notification at trailheads thar 

srates allowable users or trail conditions that may chane:e ·vvhen 
crossing jurisdictional boundaries. 

The L'\CO-DPR planning stalT \vill also revie\v Community 
Standards Districts (CSDsi when applicable. CSDs may help 
in providing useful information \Vith regard w inventory. 

In addilion, ~my applicable CSDs may have more stringenL 
e:uidelines that are applicable in a particular communiry of 

rhe County. \X! here su:t£cient documentation of rhe exisTing 

network of trails is not available, a Geld inventory may be 
necessary. A field inventory v,-ould require surveying the 

existing trail netvvork vvirh globaJ positioning system (GPS) 

units. Coordination \vith the Los Ane:eles Ree;ion Imap;ery 
Acquisition Consonium (LAR-IAC) should be undenaken to 

document rhe inventory of existing trails. Destination fcarures 

such as unique biological, cultural, geological, hydrological, 
recreational resources, and vievvpoints of interest within the 

proposed service area should be identified on the map. However, 

care should be taken in safeguarding localized dala i~x historic 
or archaeoloe:ical resources that may be vulnerable to vandalism 

or unaurhorized collection. Schools, uansportation hubs, and 
other special ''nodes'' may also need to be identified as potential 

links, destin,uion points, access, and staging areas. 
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• County of Los Angeles General Plan6 

• Community Standards DistricTS (CSDs) 

• 

• 

• 

Los Ane:des County Ree;ional Recreation 
AredS Plan7 

"Shaping the Future 7075'' Draft General 
Plan Conserv,uion/Open Space element On 
preparation/' 

Strategic Asset Management Program for 

20209 

• Counry of Los Ane;eles Departmenr of Parks 

and Recreation, A Parks and Recre.uion 
Strate!?.:ic Plan f(,r 201 o:c: 

C' 

• Los Angeles County Riding and Hiking 
TJ:aj]s1 -Planning Section 

• Counry of Los Ane;eles Inventory of Park 
Facilities and Areas of JurisdictionE 

• Sourhern California Association of 

Governments Regional Comprehensive 
Pl,m u 

• Meuopoliran Tt·ansit Amhority's Long Range 
Transponalion Plan'-·-1 

County of Los Angdt·s Dt·partmmt of Regiom [ Planning. 
1965. County 1d'f.as Angr•lts Genrral Plilll. Cont;>et: D~·p<utment of Regional 
Planning, Hall of Records, .120 W'csr lCmplc Street, Los Angeles, CA 
900[2. 

County of Los Angeles Department of Regional Planning. [ 986. 
Los Angele<> County Regional Recreation Areas Plan Conract: Deparrmem of 
Regional PLmning, lla[[ of R~·cor(k 3?.0 \X/ est'] Cmpl~· Street, [ ,os Angeles, 

CA 90012. 

County of Los Angeles Department of Regional Planning. 2005. 
Draft General Plan Conser.:ation!Open Space Elnnent, ''Shaping rhe Future 
2025." Contact: Deparrmem of Rq,,ional Planning, Hall of R.:·cords, 32.0 
\X/f·st']~--mplf- Sm·n, Los Angdf·s, C:A 9001 ? .. 

County of Los Angd1·s D~·partm1·nt of Parks and Rf·crf·arion. 
April2004. Strategic .Asset }.fanagerrh:'ltt Plan (S.l~iv1P) for 2020. Prepared by: 
County of Los Angdes ChiefExecurive Office and Coumy of Los Angeles 
Depanmmt of Parks and Recreation, wirh technical assisrance by Sapphos 
Fnvironnwntal, lnc. 
I 0 County of Los Angd1·s D~·partm1·nt of Parks and Rf·crf·arion. 
May [ 992. A Parks and Recreation Strategic Plan for 2010. Contact: 433 
South Vermont Avenue, 4th Floor, Los Angeles, CA 90020. 

County of Los Angeles Department of Parks and Recreation. 
200 l. Los Anr,eles County Ridinr, tmd Hi/::inr, Tf.ails. Contact: 433 Sourh 
Vf·rmont Awmh", L.:H Angeles, C:A 900?.0. 
12 

2.003. County of Los Angele.; fm;rntmy of Park };;uilitie.; ami.ArM3 of 

jurisdiaion. Contact: Departmenr of Regional Planning, Hall of Records, 
320 \X/ est Temple Srreet, Los Angeles, CA 90012. 
13 Southern California Association of Governments. January 1995. 
Regiowd Comprehensiw Plan ami GuVie. l .os Angdf·s, (:A. 

I" County of Los Angd1·s Metropoliran 'Jl·ansit Authoriry. 

200 [. Long Range Tf.ansporttltion Plan for Los Angeles County. Contact: 
!Vterropolitan Tl:ansir Authority, One Care\vay Plaza, Los Angeles, CA 



• Federal- and stare-level recreational need Calculation of Planning Horizon Projected Supply 
assessmem: evaJuations developed by federal 

and state resource agencies, including the 
U.S. Forest Service's Angeles Narional Forest 

La.Jid a.Jid Resources Management Plan,:5 

Projected supply-= Sum of all existing and entitled 

tr.1il segments 

the California Outdoor Recreation Resource 2.4 
Plan (CORRP),' 6 and the 2005 Ctlilomia 

STEP 4: CONCEPTUAL TRAIL ALIGNJ\I.ENT 

• 
• 

• 

• 

• 

• 

Recreation Policyl7 

Universal Trail Assessment Process (l::TAP) 
lJSCS topogpphic maps (1:24,00() SCdle) 
available at: hn:p:/ /\'V\'V\v.usgs.gov 

Fore.sl Service maps available aL: hup:/ /v,r\v\v. 

fs.I-ed. us/ maps 

'J~)m 1--Iaxrison maps avajlable at: hnp://v,'"\\'\V . 

to mharriso nmaps. com 

LI\R-1'\C maps available at: hup://planning . 
lacounty.gov/LARIAC/ 

Los Ane;eles River Revitalization Nlasrer 

Plan 18 

• San Gabriel River Master Plan :s 

• Pueme Hills Lmdfill Kuive Habitat 
Preservation Authority (Habitat Authority) 

Resource Management Plan (RMP) 

2.3.2 Supply Analysis 

The analysis of trail supply is based on summing the total 
distance of ,11l the trails available in the service area. 

Calculation of Existing Supply 

Existing supply- Sum of all existing trail segments in 

the service area 

90012. Available at: hrrp:/ /wvl\Y.mra.net/prokcts_plans/bi keway_planning/ 
defaulr.htm 

U.S. Dt·partmem of Agriculrure Forest Service. 1987. Angeles 

National Forest rand an/! Rr·.wurces lvlilllilJirment PLm. C :omacr: l :orest 
Service Pacific South-...vest Region. 1323 Club Drive, Vallejo. CA 94592. 

California Departmem of Parks and Recreation. Revised June 
l974. Cal~;!Vrnia Outr:!oor Recreation Resource Plan (CORRP). Contact: 
California Dt·partmem of Parks and Recrearion. 1416 9th Street, 
S,>er<•memo, c:A 952l4. 

c,JiforniJ Df·p,mmem of Parks 2nd RecreJtion. :7,005 . .'005 

Cal~fornia Recreation Policy. Coman: California Depanment of Parks and 
Recreation, [416 9th Srreet, Sacramento, CA 95814. Available at: http:/ I 
"""vw. parks .ca. gov I pages/7 9 5 I files I rt·c _policy_ final_ 2 0 0 5 . pdf 

City of Los Angeles. April 2007. Los Angeles Riwr Rel'itttlization 

Master Plan. Avaibble ar: htrp://'h".Yw.briverrmp.org/ 

County of Los Angeles Deparrnwnt ofPuhlic Works. _ftm1" }.OOG. 
San Gabriel River j'>ftl.iter PLm. Available at: http:/ /dpw.lacounty.gov/wmdl 
wa rershed/sg/ mp/ docs/SC R_!vt [~pdf 

The fourth step in the planning process is to develop a 

conceptual tr.1il ollignment C.:lfMble of meeting the project 

goals and obJectives. The trail planning process must recognize 

and vvork within rhe inherent environmental sire condiTions 

to achieve a.s many of the bdSlc objectives of lhe proJen a.s 

possible. The rrall must also be desie;ned to meer the basic 

requirements of expected users, a.s well as connecr wirh existing 

trail segments. In addition, the trail alignment must be 

designed vvith engineering "md .:lesthetic bctors in mind, such 

as the topogra.phy and soil rypes, and rhe desired experience. 

Site reconnaissance and ¥valkine; the proposed trail alie;nment 

is e.s.senLial in Lhe planning process. 

This section includes information on trail types established 

1::)f design guidelines. It is meant to be used to determine 

trail type based on planning focus. The following planning 

fOcus tables are meanl lo be used as a scoring .system by the 

L'\CO-DPR planninr; stalL The L'\CO-DPR plannine; stafF 
\vill be responsible fOr rhe planning and design, or review of 

planning and design undertaken by third parties in association 

¥vith a discretlon.:lry land use decision being undertaken by the 

County of Los Angeles. Conformance of construction with 

approved plans will be subject to inspection by the County 

of Lo.s Angeles DeparlmenL of Public Works (LACO-DP\XT), 

whik mainrenance v'lill be overseen hy the LACO-DPR The 

design guidelines fOr trails provided in Section 4.3, Application 

of Design Guidelines, are based on best management practices 

(BMPs) and serve as a means ofstandardizingtrail development. 

\X!hile it is the goal of the L'\CO-DPR to have sul1icielll width 
for rrails. somedmes it is not feasible in certain situadons. 

'lherefore, ponions of a trail may include combinations of trail 

types due to site-specific minimum and maximum trail tread 

¥vidths that \Vere developed based on a thorough literature 

review of established standards and guidelines utilized by 

federal, state, and local ae;encies, includine; the Foresr Service 

Trail Handbook, and the StaLe of California Deparlment of 

Parks and Recreation Ti·ail Handbook, as vvell as consultaTion 

¥vith trail building professionals ('I1ble 2.4-1, Trail 'rvpes). 2c.n 
Generally, an 8-i:rJot-¥vide Natural Trail 2 is the recommended 

trail type to be utiliz.ed throughom the County where site 

l_ .S. Deparrment ofAgriculrure Foresr Service. April2004. Tiui/ 
Construction and }.1aintmance /'\"otebook. Coman: Forest St·rvice !vtissoub 
'J echnology and l )evdopment C :enff·r, 57.S5 I lv,'Y, l 0 \Xif·st. Missoula, rvn: 

( :,,JiforniJ Stat\" l\uks. 1992. 1f.aiL, 1 lanr:!book. (:on tact: 
California State Parks, Starewide Trails Office, P.O. Box 942896. 
Sacramento, CA. 
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TABLE 2.4-1 
TRAIL TYPES 

Impact to 
Tread Existing 

Trail Type Width Intensity of Use Conditions Surface Tvoe 
A. Urban 10 to 11 High High Crusher fines I decomposed granite 
Pedestrian Path feet 
B. Recreational 8 to 10 feet High High Natural surface 
Pathway 
C. Natural Trail 1 7 to 10 feet High Medium Natural surface 
D. Natural Trail 2 5 to 8 feet Medium to hiRh Low Natural surface 
E. Natural Trail 3 2 to 3 feet Low 

conditions support its use. Consistent with the Department 
of Justice's revised Americans with Disabilities Act (ADA) 

regulations regarding trails,22 throughout the trail development 
process, the LACO-DPR staff will consider which types 
of motorized vehicles can feasibly use each type of trail to 

provide access to the mobility disabled. "Feasibly" is defined as 
capability of being accomplished in a successful manner within 
a reasonable period of time, taking into account economic, 

environmental, social, and technological factors. 23 

2.4.1 Trail Types 

Trails can be categorized using multiple classification systems. 
This Trails Manual provides a method of classification based 

on planning and design criteria to determine the trail type 
appropriate for a particular site. This classification can also 
be utilized to determine trail maintenance priorities. It is the 

at the discretion of the LACO-DPR staff to determine, on a 

case-by-case basis, the impact to users and which types of users 
can be accommodated on a trail. The LACO-DPR planning 

staff should evaluate a trail based on the four distinct planning 
focuses: trail user, trail location, trail purpose, and trail site 
conditions (Figure 2.4.1-1, Trail Type Identification). A trail 

may have four different recommended trail types. The final trail 
type is based on the particular planning focus of the project. 

The planning focus of the trail can either be: 1) the trail users 
(hiker, equestrian, mountain biker, accessibility challenged) 
and their experience level, 2) the location (regional or local), 3) 

the purpose of the trail (connecting trails, interpretation, or a 
destination), and 4) the site conditions (sensitive areas). Well­

planned, -designed, and -maintained trails are generally more 

dependant on site conditions such as soil type and slope. As a 
result, the trail site conditions planning focus should typically 
be the determining factor for the type of trail to construct. 

22 U.S. Department of Justice. Americans with Disabilities Act. 
"Revised ADA Regulations: Implementing Tide II and Tide III." Available 
at: http:/ /www.ada.gov/regs20 1 O/ADAregs20 1 O.htm 
23 California Code of Regulations. 2010. Tide 14, Division 6 , 
Chapter 2.5 , Section21061.1. 
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Minimal Natural surface 

Trai l Planning Focus Pos;ible Trail Types 

Trail Usor5 l Rating Sh eet f-
Table 2.4.1 1-1 

Four Trail Types 
from Ratir@ She ets 

Trail Location 
Rating Sheet f- --.-Table 2 4.1 .2-1 

f--
W eight of Trail 

Tra il Purposo 
Plann ing Focus 

Rating Sheet f-- .. Table 2.4 1.3-1 

Trail SilO Cond itions 
Tra il Type for Projec t 

Rating Sheet f-
Table 2.4.1 .4-1 

Figure 2.4.1-1 
Trail Type lclentification 

The four planning focus worksheets provide a scoring method 
to determine the type of trail that is suitable for a particular 
project. In addition, California State Parks has developed a 

unique classification system that provides guidance on setting 
maintenance priorities; this system is discussed later and cross­
referenced with the trail types described in this Trails Manual. 

2.4.1.1 Trail Users 

The County of Los Angeles has an ex1st1ng policy of 
accommodating multi-use trails wherever feasible, specifically 
hiking, mountain biking, and equestrian. Proper trail design 

should take into account the needs of expected user types, as 
well as the conditions of the proposed trail environment. Both 
the needs of the users and the conditions dictate the type of 

trail and trail-users. A goal of trail planning within the County 
is to design trails for use by hikers, equestrians, and mountain 
bikers. However, occasions arise where trails will not be open 

to multiple uses due to site-specific environmental constraints 
such as blue-line streams, which may necessitate limitations of 
a particular type of use. In such instances, hiking only or dual-



TABLE 2.4.1.1-1 
TRAIL USER RATING PLANNING FOCUS WORKSHEET 

User Criteria Criteria Ranking Rating 
Accessibility 5 to 1 (assign a higher number to more accessible trails) 
Frequency of use 3 to 1 (assign a higher number to more frequently used trails) 
User experience level 3 to 1 (assign a higher number when less experienced users are 

expected) 
Multiple user types 2 to 1 (assign a higher number when there are multiple user types) 

KEY: 
Total ~ 11 equals Trail Type A, Urban Pedestrian Path 
Total10 to 11 equals Trail Type B, Recreational Pathway 
Total 8 to 10 equals Trail Type C, Natural Trail1 
Total 6 to 8 equals Trail TypeD, Natural Trail 2 
Total < 6 equals Trail Type E, Natural Trail 3 

use trails, such as hiking or mountain biking trails, may be 

appropriate. Table 2.4.1.1-1, Trail User Rating Planning Focus 
Worksheet, provides a list of criteria to determine the proper 
trail to develop based on users. Trails should be designed with 

the expected users in mind, and consider their experience level 
and recreational expectations. In highly urbanized areas, a 
lower user experience level can be anticipated and a trail of 

lower difficulty, such as Natural Trail 1 or Natural Trail 2, may 
be expected and welcomed by users. 

2.4.1.1.1 Accessible Trails 

In planning, trail usage steps should be taken to ensure 

accessibility for all potential trail users. Therefore, trail planning 
must take into account users' various needs and conditions. 
In areas where it is feasible, trails should be located adjacent 

to already accessible trailheads and or accessible recreational 
elements, such as parks. It is also important to locate accessible 
trails that reach highly used destination areas such as waterfalls, 

scenic vistas, or other points of interest. Trail alignments 

Total: 

should be located in areas where grade and obstacles will not be 

a problem with accessible trails. This requires careful planning 
and route selection to ensure grades are ideally below 8 percent, 
widths are at least 36 inches, few protruding objects are present, 

tread obstacles are less than 2 inches in height, and that the 
surface is reasonably firm. Consistent with the Department of 
Justice's revised ADA regulations regarding trails,24 throughout 

the trail development process, the LACO-DPR staff will 
consider which types of motorized vehicles can feasibly use 
each type of trail to provide access to the mobility disabled. 

Additional information regarding designing accessible trails is 
provided in Section 4.3.1.1, ADA Compliance. 

2.4. 1.2 Trail Locations 

The location of a trail in terms of its park setting or its distance 

from an urban or other open space setting may also determine 
the type of trail to be designed and designated. Table 2.4.1. 2-1, 
Trail Location Rating Planning Focus Worksheet, provides a list 

of criteria to determine the proper trail to develop based on the 

TABLE 2.4.1.2-1 
TRAIL LOCATION RATING PLANNING FOCUS WORKSHEET 

Location Criteria Criteria Ranking Rating 
Within local park 5 to 1 (assign a higher number to trails within or connected to a local 

park) 
Within regional park 3 to 1 (assign a higher number to trails close to a regionaiJ>ark ) 
Adjacent to visitor 3 to 1 (assign a higher number to trails close to a visitor center) 
facility 
Parking access 2 to 1 (assign a higher number to trails with parking access) 

Total: 
KEY: 
Total 01:11 equals Trail Type A, Urban Pedestrian Path 
Total10 to 11 equals Trail Type B, Recreational Pathway 

- - - - -
24 U.S. Department of Justice. Americans with Disabilities Act. 
"Revised ADA Regulations: Implementing Title II and Title Ill." Available 
at: http :llwww.ada.gov I regs20 1 0 I ADAregs20 1 0 .htm 
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TABLE 2.4.1.3-1 
TRAIL PURPOSE RATING PLANNING FOCUS WORKSHEET 

Purpose Criteria Criteria Ranking Rating 
Connection of visitor centers 5 to 1 (assign a higher number to trails directly connecting to a 

visitor center) 
Connection of regional trails 2 to 1 (assign a higher number to trails connecting multiple trails) 
Interpretative trail 3 to 1 (assign a higher number to trails utilized for interpretative 

purposes within a park) 
Loop trail 2 to 1 (assign a higher number to loop trails) 
Destination trail 3 to 1 (assign a higher number to trails with a destination purpose, 

but reduce the number as the distance to the destination increases) 

KEY: 
Total <?! 12 equals Trail Type A, Urban Pedestrian Path 
Total 10 to 12 equals Trail Type B, Recreational Pathway 
Total 8 to 10 equals Trail Type C, Natural Trail1 
Total 6 to 8 equals Trail TypeD, Natural Trail 2 
Total <6 equals Trail Type E, Natural Trail 3 

trail's location and distance to trail facilities. The type of trail to 

be built and maintained will differ depending on the location 
of the trail, such as in an urban park versus a National Forest 
or wilderness area. Urban trails, due to their locations in highly 

populated areas, are utilized by many people at different fitness 
levels for a range of reasons. Urban trails provide the public 
with better and healthier modes of transportation and easier 

access to nature and exercise. Specific considerations regarding 
urban trails can be found in Section 4.3.3.2, Urban Trails. 
Local trails will be utilized by local populations; therefore, 

depending on the expected intensity of use, Natural Trail 2 is 
recommended, but either Natural Traill or 3 may be preferable 
based on site-specific conditions. Local trails can be close to 

areas with high population densities; therefore, local trails 
may experience a higher intensity of use and require a wider 
trail width to accommodate the increased number of users. 

Regional trails extend over large expanses of land, providing a 
continuous route around or through areas such as a mountain 
range or around the rim of a valley (e.g., Pacific Crest Trail 

is 2,650 miles long and passes through three states). Regional 
trails should typically be designed to adhere to guidelines for 
Natural Trail 2 or 3. Trails within parks should be designed 

for diverse users and therefore, utilize guidelines for Urban 
Pedestrian Path, Recreational Pathway, or Natural Trail 1. 

2.4.1.3 Trail Purpose 

The purpose of a trail is one of the most important 

considerations in design and construction. The purpose of a 
trail is a function of its intended result, end, mean, aim, or 
goal, whether or not the purpose was a primary or secondary 

effect. Therefore, by definition, the purpose of a trail is a 
function of the location and the ability to serve as a stand­
alone feature or provide a connection between features. The 

purpose of a trail may be as simple as providing a walking I 
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Total: 

exercise path within a local park. Trails may also be a means of 

providing access to destination points of interest. A trail may 
serve as an educational or introspective venue when located in 
conjunction with natural or cultural resources. At the greatest 

scale, trails may serve as part of an infrastructure that provides 
an opportunity to explore regional resources by walking, 
hiking, horseback riding, or mountain biking. Trails within an 

urban park or adjacent to a visitor center should be designed 
for higher frequency of use and accessibility. The guidelines for 
Pedestrian Path, Recreational Pathway, and Natural Trail 1 are 

intended for these types of trails. The guidelines for Natural 
Trail 2 or 3 are intended for General LACO-DPR multi-use 
trails. Table 2.4.1.3-1, Trail Purpose Rating Planning Focus 
Worksheet, provides a list of criteria to determine the proper 
trail to develop based on the trail's intended purpose and 
connection to other trails or to trail facilities. 

2.4.1.4 Trail Site Conditions 

In addition to selecting a type of trail based on the expected 
user, trail location, and intended purpose, trail planning must 
also consider the specific site conditions and areas to avoid, 

specifically areas of steep terrain, areas adjacent to blue­
line streams or oak trees, areas that cross wetlands, or areas 
with highly erodible soils or other environmentally sensitive 

features identified during the feasibility analysis for the trail. 
Table 2.4.1.4-1, Trail Site Conditions Rating Planning Focus 
Worksheet, provides a list of criteria to determine the proper trail 

to develop based on the physical environmental where the trail 
is located. Trails should be designed to avoid environmentally 
sensitive features by evaluating feasible alternative routes or 

at least minimize potential impacts to the maximum extent 
practicable. In areas where sensitive site conditions exist, a 
reduction in the impact of the trail will require a reduction 

in the width of the trail. The design, construction, operation, 



TABLE 2.4.1.4-1 
TRAIL SITE CONDITIONS RATING PLANNING FOCUS WORKSHEET 

Site Conditions Criteria Criteria Ranking Rat ina 
Sensitive environment 3 to 1 (assign a lower number to trails crossing or located in sensitive 

environments) 
Landslide and rock fall 5 to 1 (assign a higher number to trails where landslide and rock fall 
risk is an issue due to the hiRh number of users or types of users) 
Developed or urban 3 to 1 (assign a higher number to trails that occur in or originate in 
location developed locations) 

KEY: 
Total ~ 11 equals Trail Type A, Urban Pedestrian Path 
Total10 to 11 equals Trail Type B, Recreational Pathway 
Total 8 to 10 equals Trail Type C, Natural Trail1 
Total 6 to 8 equals Trail Type D, Natural Trail 2 
Total <6 equals Trail Type E, Natural Trail 3 

and maintenance of trails must be in conformance with the 
applicable Basin Plan adopted by the Regional Water Quality 

Control Board. In areas with site-specific environmental 
constraints, trails should adhere to the guidelines for Natural 
Trail3 to reduce impacts to the surrounding environment and 

reduce trail construction and maintenance costs. 

2.4.1.5 Trail Type Identification 

The final trail type is identified based on the rating sheets for 
trail user, trail location, trail purpose, and trail site conditions. 
Table 2.4.1. 5-l, Example Trail Type Identification, provides an 

example of trail type identification using the four worksheets. 
After collecting the results of the four rating sheets, the 
LACO-DPR planning staff must determine which criterion is 

the most important for the trail and assign a correspondingly 
greater or lesser weight to each criterion. Typically, the trail site 
conditions criterion should be assigned the greatest weight for 

determining the trail type; however, if the trail will be located 
in a very densely populated area, have a high number of user 
types, and have a variety of user types, the trail user criterion 

should be assigned the greatest weight. 

Total: 

2.4.2 California State Parks Maintenance Evaluation 
System 

The LACO-DPR reviewed the California State Parks 
Department's trail maintenance classification system and 

determined that many aspects of the trail maintenance 
classification are relevant to the County's consideration. 
The California State Parks Department includes a trail 

maintenance classification system (Table 2.4.2-1, State Parks 
Trail Maintenance Classification Matrix) to allow managers to 
follow maintenance and design standards, and to assign work 

priorities that are consistent with a trail's primary function, 
environmental sensitivity, and relationship to developed 
facilities and visitor use. 25 Managers can use this system to 

determine which trails should have priority for maintenance 
based on numerous criteria that include intensity of use, 
location, and types of users. The LACO-DPR staff will use this 

to follow maintenance and design standards. By utilizing the 
table, one can determine those trails that should have a higher 
trail maintenance priority on a typical basis. State Parks Class 

I trails are assigned the highest value for trail construction and 
maintenance, and therefore would have the highest priority 
However, situations may arise that would require work to be 

TABLE 2.4.1.5-1 
EXAMPLE TRAIL TYPE IDENTIFICATION 

Criteria Trail Type* Score 
Trail user Trail Type C, Natural Trail 1 9 
Trail location Trail Type D, Natural Trail 2 7 
Trail purpose Trail Type D, Natural Trail 2 7 
Trail site conditi ons Trail Type E, Natural Trail 3 4 

Fmal Trail Type: Trail Type E, Natural Trail 3 
KEY: 
* From each of the four rating sheets 

25 California State Parks. 1998. Trails Handbook. Contact: 
California State Parks, Statewide Trails Office, P.O. Box 942896, 
Sacramento , CA. 
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TABLE 2.4.2-1 
STATE PARKS TRAIL MAINTENANCE CLASSIFICATION MATRIX 

Cr1ter1on Pomt Value Ratmg 
Hand icapped access ib le 20 
Interpretive 20 
W ithin v isitor use tacility 20 
Equest rian and mountain b ike 15 
Adjacent to v isitor use tacility 

a. 0-1 /4 mile 12 
b. 1/4-1 mile 8 
c. 1-2 miles 4 
d. 2 or more m iles 0 

Connection of v isitor use facilities 5 
Parkin g access 5 
Destin ation oriented 

a. 0-1 mile 3 
b. 1-3 mil es 2 
c. 3 + mil es 1 

Connecti on w ith other agency trail + 3 to + 5 
Special use o r access 1 
Dead end trail 0 or-3 

Loop or conneding trail + 1 to + 3 
Fragile environment 

a. Proteded by lessening use -1 to - 3 

b. Proted ed by upgrading + 1 to + 3 
Satety tadors 

a. Encourage less use by not providing improvements -1 to - 5 

b. Provide and maintain improvements 
Staff determ ined use pattern s 

a. Littl e or no use 
b. H igher use 

KEY: 
Rating of 20+ ~ Class I trail 
Rating of 10 to 19 ~ Class II trail 
Rating of 5 to 9 ~ Class Ill trail 
Rating of 0 to 4 ~ Class IV trail 

conducted on a State Parks Class IV trail before a State Parks 

Class I Trail. The placement of trails into these classes is 
determined by adding the values placed in the rating column 
for each criterion; the sum will determine into which class a 

trail falls. The LACO-DPR staff should regularly check for 
updates to these standards and use them accordingly. 

Class I 

This trail class includes ADA-accessible, equestrian, mountain 

biking, interpretive, and hiking trails. Consistent with the 
Department of Justice's revised ADA regulations regarding 
trails, 26 throughout the trail development process, the LACO­

DPR staff will consider which types of motorized vehicles 
can feasibly use each type of trail to provide access to the 

26 U.S. Department of Justice. Americans with Disabilities Act. 
"Revised ADA Regulations: Implementing Tide II and Tide III." Available 
at: http:/ /www.ada.gov/regs20 1 O/ADAregs20 1 O.htm 
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0 to+ 5 

-1 to - 3 

+ 1 to + 3 
Total: 

mobility disabled. Class I trails may include gravel, turnpikes, 

puncheon, or other drainage structures in areas of trail 
trenching, trampling, multiple trails, or saturated trail beds 
for resource protection and visitor safety. The trail tread varies 

from 30 inches to 48 inches depending on site conditions. Due 
to the high use of this class of trail, numerous bridges, drainage 
structures, and retaining structures may be utilized. This trail 

class would include Urban Pedestrian Path, Recreational 
Pathway, Natural Trail 1, and Natural Trail 2. 

Class II 

This trail class includes hiking trails providing access into 

regions away from developed visitor use facilities. Native 
material is used for trail tread. The trail tread will be 18 to 24 
inches. Some structures and bridges may be necessary for this 

trail class. This trail class would include Recreational Pathway, 
Natural Trail 1, and Natural Trail 2. 



Class Ill 

The trail class includes lightly used hiking trails. The trail tread 
r.:mges betvveen 12 to 18 inches ,ud utilizes n,ulve materials 

for the rrai\ rread. These trails have little ro no drajnage or 

crossine; structures. This rrall class \vould include Narural Trail 
l, Natural Trail2, and Natural Trail'). 

Class IV 

This trail class includes special use and access trails. 'The rrail 

Lread ls minimal ln size bm wide enough to provide sdie 
footine:. The rrall class should avoid use of any srructure or 

drainage com:rol. 'lhis uail class would include _l\:aruraJ ·]_J_._lil3. 

2,4,3 Alignment Layout 

The trail conceptualization process must include the initial 

dllgnmenl ldyout, \vhich is designed based on control points, 

mpography, and desired trail experience. General design 

specificuions, including visibility, steepness of trail alignment, 

adequate passing space, and turnouts in steep terrain, should 

be taken into consideration in developing a conceptual rrail 

dlignmenlin relation LO providing a saJe recreational experience. 

2,4,J,] Control Points 

When aligning a trail, lr is essential to develop a set of control 

points for a. uail alignmem. PosiTive a.Jid neg.nive fearures 

should be used as conrrol points to provide a richer rrail 

experience, as well as prolecLion for the surrounding open space 

and sensitive areas (Figure 7..4 .3. 1-1, Fxampb? Control Points). 
Positive fe~uures are those for \vhich a trail should be designed 
to reach, such as a wateri~dl, historic site, scenic vievvpoint, or 

a connection with anorher uaiL Negative features are those 

Lhat a lrall should avoid, such as a crlLlcal habiLal or hazardous 
terrain. ~7 The most crucial positive conrrol poinrs are the 

sra.xring and ending poinrs for .1 uail. Consider.uion musr 

be given to how users will access the traiL Oftentimes, parks 

and other recreation facilities with amenities such as parking, 

comfort srations, and other site a.menities, serve a._s excellem 

trallheads. Control points should direct the path of a rrall and 

ensure lhaL Lralls avoid areas lhaL \vill pose a haurd to users 

or will cause excessive damage w namral resources. Tn many 

instances, a blue-line stream ,ud or \vedand v,-ould be classified 

as a negative control point. However, in some instances the goal 

of the trail is to provide access to water bodies \vhere the Basin 

Plan adopted by the Regional WaLer Quality Board identifies 
the water body as belne; suitable for body conract recreation 

or the w.lter body provides an import.mt visu.1l or aesthedc 

27 [ntcrnadonal Mountain Bicycling Association. 2004. Ti-tlil 
S'olutions. Boulder, CO: [nrernatioml t\ilounrain Bicycling Association. 

experience. In some insrances, urban and suburban areas mie;ht 

be considered a positive conuol poinr. Moreover, facilities, 

and residential and commercial land uses may also qualify 

as positive control points. In gener.1l, trail alignments should 

be developed w avoid urban and suburban area<; and provide 

the user \vith an open space experience. Choose an alie;nment 

thaL provides good opportunllies JOr fuwre realignment of 

the trail should that become necessary: Look for conveniently 

spaced Hat areas where climbing turns olnd switchl:Mcks can 

be easily built. Finally, create alignments that traverse slopes 

in a curvilinear fashion, and stagger switchbacks for a more 

auranive and durable trail. Svvitchbacks should be minimized 

to the maximum extent practicable throue;h the inidal desie;n 

layom and udlized where required w gain elevaTion \virhin a 

reasonable grade. Good initial design of a trail alignment is the 

best management tool available. 

Positive Control Points: 
• Existing lrallheads 

• T ,ocal parks 

• Regional fMrks 
• Federal and state parks and public 

lands 

• Nalural and open space areas 

• Narural habitars 

• Unique geologic.1l or n.1tur.1l fe.ltures 

• Existing trails 

• P.:lleontological, archaeological, or 

hisroric sires 

• Scenic vistas 

Negative Control Points: 

• Blue-line stre.:lms 

• \XletlLmds 
• Habitat for sensitive species 

• Privale Lmdholdings 

• Urban areas 

• Streer crossings 

• Off-highway vehicle recreation areas 

2,4,J,2 Topography 

The concepwal alignmenL should strive to reduce excessive 

trail grades by following the narural contours of the land, 

thus reducing the need for "md use of svvitchb.:lcks. This can 

be accomplished by having the conceptual trail follow contour 

lines on a USGS topographic map or LAR-IAC imagery to 

the maximum exLent praclicable. \'{lhen laying oul a trail that 

must e;ain elevadon, it is preferable w increase the lene;th of the 

trail segment to progress .Kross conwur lines to ensure thar the 

trail grade is not excessive. As the trail grade increases, erosion 

on the tr.:lil vvill become a constraint on trail development and 

n1aintena.Jice. 
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500 1,000 -----
1 inch ~ 1,000 feet 

Figure 2.4.3.1-1 
Example Control Points 



2.4.3.3 Trail Experience 

Many users, especially those from urban areas, expect a 
trail to provide more than a cleared path from one place to 

another. They are looking for an experience that may include 
the natural environment, beautiful landscape features and 
panoramic views, photographic opportunities, a place to have 

a picnic, a challenging physical experience, or simple serenity. 
Users may also wish to avoid dangerous cliffs, visual blight, 
or poisonous plants. To provide a good trail experience while 
protecting surrounding natural features, plants, and animals, 

land managers can identifY sensitive areas where users would 
have negative impacts or where building a trail may contribute 
to washouts or mudslides. 

In situations where a LACO-DPR soft, unpaved trail will 
parallel a flood control channel paved trail, at this time, the 
LACO-DPR does not have standards specific to trails along 
river channels. 

Trail design, layout, and construction should strive for creating 
a stimulating and emotive experience at every turn. In order to 
provide the optimal recreational benefits for trail users, consider 

the following design strategies during trail design and utilize 
these strategies to create and blend the types of experiences for 
a trail user as described in Natural Suiface Trails by Design.28 

Natural Shapes. Natural shapes refers to designing a trail to 
incorporate natural forms and may be defined by words such as 
"rough," "rustic," and "wild." Trails should follow the contours 

of the landform and general topography in a way that blends 
with the landscape. Straight lines, constant-radius curves, and 
predictable curvilinear lines should very rarely be used in trail 
design (Figure 2.4.3.3-1, Natura/Shapes). 

Fi~e 2.4.3.3-1 
Natural Shapes 

28 Parker, Troy Scott. 2004. Natural Surfoce Trails by Design. 
Boulder, CO: Natureshape LLC. 

Anchors. Anchors are visual markers that attract a trail user's 
attention and compel the trail user to move toward the anchor, 
be it an interesting rock, tree, or an exposed bluff. An anchor 
is similar to a control point for a trail in that it influences the 

path of the trail. Anchors should be located at the end of all 
trail switchbacks to provide an incentive to stay on the trail 
and reward the user with a point of interest. Anchors should 
be used intermittently throughout the trail to enhance the 

variety of experiences that the trail has to offer (Figure 2.4.3.3-
2, Anchors). 

F~e 2.4.3.3-2 
Anchors 

Edges. Edges are a type of anchor because they capture a trail 
user's interest. Edges occur at the intersection of two different 
features, for example, a river's edge, a cliff's edge, or the edge 
at a stand of trees. Edges are generally intriguing places to be, 

and trails should explore edgeways by following, crossing, 
crisscrossing, and interacting with them in a variety of ways 
(Figure 2.4.3.3-3, Edges). 

Gateways. Gateways occur when there are strong anchors 
on both sides of the trail. Gateways create a psychological 
threshold for the trail user and should be used to enhance the 
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drama of major shifts in scenery or to introduce an interesting 

view. Gateways are used in a more standard way at the start 
of a trail as a psychological introduction to the natural world 
experience (Figure 2.4.3.3-4, Gateways). 

Vistas. A visually exciting composmon can occur when a 

trail sets up an interesting combination of foreground and 

background views. Trails should introduce scenic views with 
a sense of layering and give views a sense of depth (Figure 
2.4.3.3-5, Vistas). 

Playfulness. Playfulness with trail planning means 

Vistas 

incorporating interesting features just for the sake of having 
trail users interact with them. This may be providing access to 
a group of rock outcroppings for opportunities to scramble up 
a boulder for sheer fun or to reach a higher vista point, or to 

access a waterfall to take a refreshing splash in the pool (Figure 
2.4.3.3-6, Playfolness) . 

Harmony. Harmony results from a properly designed trail that 
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utilizes natural shapes, visual anchors, natural edges, gateways, 
and aesthetically p leasing combinations of views at d ifferent 
depths. Harmony is accomplished in trail design when the trail 
feels like it belongs to and was created by the n atural landscape 
(Figure 2.4.3.3-7, Harmony) . 
2.4.4 Easements 

Figure 2.4.3.3-7 
Harmony 



ConservaTion or uail easements .ue a commonly used 

strategy to help trail proJects on private lands move fJnvarc_t 

A conserv,uion easement is ol legal agreement bervveen a 

landowner and a.Ji eligible organizaTion, such as a public agency 

or nonprofit ore;anization, \vhich resrricts future activides or 

uses on Lhe land, such dS development. If a private landovvner 

creates an casement for trail usc, the casement can be donared 

or gr.:mted directly to the County. Trail easements can also be 

overlain on Gre road and flood control easements. Hovvever, 

not all granted trail easements have exisTing trails or patlnvays 

anc_l, consequendy, a lrail must be constructed on those 

easements. 1he trail easement \vidrh and the trail tread -vvidth 

is site dicrared. 'lhe uail easemem: widrh is larger rhan the uail 

tread constructed to provide a bufrer f(,r the private landowner 

and trail users. 

2.5 STEP 5: FEASIBILITY ANALYSIS 

The final step in rhe trail planning process is rhe assessmem 

of feasibility. A feasibiliry analysis assesses rhe proposed 

uail alignmcnr \vith regard to engineering, environmental, 
economic, and social opportuniTies and consuainrs. ·lhe 

Cotinry ofl .os Angeles has an existing policy of accommodating 

multi-use uails wherever feasible, specifically hiking, moun rain 

biking, and cquesuian. The feasibility analysis outlined in this 

sec:rion is a san1ple approach thar can be modified by adding 

or removing particular parameters to make it applicable to a 

specH-ic trail project. HO\vever, the general olpprcMch ofanalyz,lng 

engineering, environmental, economic, and social factors is 

recommended. The level of detail provided is not applic"1ble to 

all situations and can be reduced or expanded -vvhere needed. 

2.5.1 Engineering Factors 

Engineering opportumues and constrainls should be 

analy7Axi by considering the various phases of the permitting, 

environmenral review, design, .1nd fe.1sibiliry processes rhar 

must occur befJre and durin!?.: trail construction. Some of c• 

these considerations include excavaTion, grading, drainage, and 
erosion com:rol for trail construction. A ''feasible" alignmenr 

would not require subsrantial ene;ineerine; specifications or 

revie\v. A "feasible, but constrained" alignment v,rould require 

increased excavation, grading, installaTion of a bridge, drainage, 

and erosion control, leading to design modliicarions to trail 

specifications. An ''infea.sible'' alignment is one thar physica.lly 

could not be consuucted using standard design. Engineering 

constraints are based on geology and soils parameLers £l,r Lhe 

proposed pro jeer site. 

2.5.1.1 Geology aud Soils 

Geology and soils address issues such as soil erosion, landslides, 

and earthqualces. 'The Coumy of Los Angeles has an existing 

policy of a.ccommodating multi-use tra.ils vvherever feasible, 

specifically hikine;, mountain bikine;, and equestrian. 1his 

.m.1lysis sets fonh a process for assessing rhe feasibiliry of 

accommodating multi-usc trails on a case-by-case hasis. 

Further, fOr this analysis, a geological ranking system should 

be developed to evaluare the geological condiTions of ea.ch trail 

segmem. The ranking system should urilize collected geologic 

infOrmation, including geologic formaLlons, streams and 

drainage crossings, earthquake-induced landslide areas, and 

the surface gradienrs (slope). Record the geologic formaTions, 

the earthquake-induced landslide areas, slope stability, and 

drainage crossings within each segmem w develop a ranking 

matrix rha.t assigns feasibiliry scores for all evaluated trail 

see;menrs. For each trail, rhe values should be summed and 

.weraged to develop .1 ranking for each potential segmenr. Each 

score should be \Veigh ted by the importance attached to each 

category. 1he geology-based rankings should be more sensitive 

to ground surface slope and earthquake-induced landslide 

potential rhan geologic unit characreristics and stream crossing. 

2.5.2 EnvirontnentaJ Factors 

Evaluate environmental opportunities and constraints for 

proposed uails based on site analysis and input regarding 
the following five facwrs: (1) aesthetics, (2) biological and 

hydroloe;ical resources, (3) culrural resources, ( 4) hazards and 

hazardous mareri.1ls, and (5) land use and land ownership. 'lhe 

evaluaTion should consider the degree to \vhich environmental 

documentation "md permitting vmuld be required to construct 

a specified uail alignment. Proposed tra.il alignmems are 
expected to be ''feasible" if no porential for significant 

environmental impacts vvould occur. Proposed trail alignments 

arc cxpccred m be "feasible, but constrained" if the potential 

for significam environmenral impacts exists, but could be 

mitigated to below the level of significance. Trail alignments 

are deemed ''infeasible'' if rhe potemial for significant 

environmental impacts is identified or if orher factors would 

hinder the placement of the rrail. 

2.5.2.1 Aesthetics 

A site reconna.issa.nce is a criricaJ iniriaJ step in a.<;sessing the 

potential for scenic vistas or other visual amenities that shall 

be laken into consideralion in lhe Lrail planning process. 

Analy?.c aesrhctic factors by pcr-fi1rming a visibility analysis in a 

three-dimensional modeling program to derermine if rhe trail 

would be visible by the surrounding area residences and other 

landowners living adjacent to proposed trails. Vantage points 

may be pla.ced at importam visual poims of interest, knovvn 
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scenic vistas, or individual residences. The results should be 
presented as a percentage of the trail that would be visible from 
the vantage points. In addition, cross-sections depicting the 
distance and the elevation of the trails from adjacent residences 
should be produced to provide a representation of the visibility 
of the trails by incorporating the landscape and vegetation 
(Figure 2.5.2.1-1, Landscape Sections). 

2.5.2.2 Biological Resources and Hydrology 

In addition to the intended use, trails are often used by 
terrestrial wildlife. The analysis of biological resources includes 
the consideration of the potential presence of sensitive species, 
habitats, and communities, particularly riparian and wetland 
resources, migratory corridors, and proximity to conservation 
areas. At a minimum, the evaluation of biological resources 
shall include a review of available records including 7 .5-minute 
series topographic quadrangles for the study area, National 
Wetland Inventory Maps, Wieslander Vegetation Maps 
(where available), the California Wildlife Habitat Relationship 
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systems, California Natural Diversity Database, and request 
for information to the U.S. Fish and Wildlife Service and 
the California Department of Fish and Game. When a study 
includes or is adjacent to a property managed as open space, 
outreach to the federal, state, local, or private entity managing 
the property regarding the known or potential presence of 
biological resources shall be undertaken. If biological resources 

F1 
0 98ft 

0 98ft 

Figure 2.5.2.1-1 
Landscape Sections 

could potentially be affected by trail development, it is likely 
that a field investigation will be warranted to characterize the 
baseline resources. The consideration of biological resources 
should also include coordination with the County naturalist, 
the California Department of Fish and Game, and the U.S. 
Fish and Wildlife Service to understand the scope of special 
status species that may be affected by trail construction. Where 
trails cross lands managed by federal, state, o r local agencies 
or other private entities involved in open space conservation, 
contact should be made to obtain all available information 
related to biological resources. All available information should 
be reviewed to avoid and minimize, to the maximum extent 



practicable, impacts to federally and State-listed species, State 
species of special concern, and California Native Plant Society 
(CNPS) List 1 Plants; species afforded special protection by 
the State Fish and Game Code; the Bald and Golden Eagle 
Protection Act; the Migratory Bird Treaty Act; streams, 
wetlands and other waters of the United States, and hydrology; 
seasonal migratory corridors; and wildlife movement corridors. 

Conduct the evaluation of biological resources by determining 
the plant communities through which the trails would pass, 
and the listed and sensitive species with the potential to occur 
within those plant communities and elevations, including any 
observed during biological field surveys (Figure 2.5.2.2-1, 
Plant Communities Map). The survey personnel should have 
experience in conducting biological field surveys, as well as 
be knowledgeable about the identification and ecology of all 
species surveyed. In addition, ensure that all survey personnel 
are familiar with both federal and state statutes related to listed 
and sensitive wildlife species, and have experience analyzing 
the impacts of development on listed and sensitive wildlife 
species. There are 164 federally and state-listed species that 
have a potential to occur within the County as of the date of 
this publication (Appendix D, Federally and State-Listed Species 
with Potential to Occur within the County of Los Angeles). The 
listed and sensitive species should be ranked on a basis of"most 
likely," "likely," and "least likely'' to occur in the trails area. 
Only those species deemed "most likely'' and "likely'' to occur 

should be included in the final numbers of species potentially 
occurring along a given trail alignment. If there are biological 
corridors located on proposed trail sites, the LACO-DPR will 
cooperate with developers to work around these corridors. 

Determine the number of blue-line stream crossings by 
conducting a preliminary analysis. Tabulate the number 
of crossings to formulate any associated constraints from 
additional permitting for trails intersecting riparian habitat 
and blue-line streams. 

2.5.2.3 Cultural Resources 

Conduct a literature review for previously recorded 
archaeological and historic resources within the boundaries 
of the proposed trail area. The search should include a review 
of all known relevant cultural resource survey and excavation 
reports to determine potential impacts to archaeological and 
historic resources in the proposed trail area, also known as 
the area of potential effects (APE). As part of the literature 
review, search the 2005 editions of the California Historical 
Resources Inventory (HRI), the National Register of Historic 
Places (NRHP), the listing of California Historic Landmarks 
(CHL), and the California Points of Historical Interest (CPHI) 

to determine the presence of historic resources potentially 
impacted as a result of the proposed trails. Record the results as 
the number of historic and archaeological sites occurring within 

LEGEND 

Existing and Potential Trail Segments and Access Segm1entsl~ 
"-' Existing Trail Segment 

"-' Existing Access Segment 

Vegetation Type 
0 Big Cone Spruce- Canyon Oak Forest 

0 Chamise Chaparral 

• Coast Live Oak Woodland 

• Riversidean Coas!al Sage Scrub 

0 Non-native/Developed Grassland 

0 Southern Sycamore - Alder Riparian Woodland 

Figure 2.5.2.2-1 
Plant Communities Map 
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a 25-foot bufFer of each proposed rrail. In areas derermined 

ro have a high sensidviry for archeological or paleontological 

resources, surveys along the trail path may be beneficial to 

ensure that sensitive resources .:lfe avoided. 

2.5.2.4 Hazards aud Hazardous Materials 

Relcvanr sources of information considered in the evaluation 

of hazards and hazardous materials should include a review 

of historical aerial photographs; historical topographic maps; 

and a compiladon of federal, stare, and local government 

records consislenL with the American Society of Testing and 

:Vlaterials (ASTM) Standard E 1527-05, Srr1nd£Jrrl Prt1crice 
fOr J-,_'nvironmenta! ~)'ite Asse~Jments: Pha.1e 1 ];}zvinmmenta! .Site 

AssesSJnenr Process and the e.S. Environmental Protection 

Agency proposed due diligence standard regarding "all 

appropriate inquiry.'' Conducx a. Pha.se I Environmental Sire 

Assessment alone; ¥vith site surveys for the proposed project 

area. The locations of all possible slles should be entered into 

a geographic informadon system (GlS) database to determine 

if any potential hazards or hazardous materials occurred along 

the proposed trail areas. Hazards and hazardous materials 

constraints are derermined to exist if rhe proposed trail segment 

is adjacenl to llsLed ha:urdous sites. 

2.5.2.5 Land Use ttnd Land Ownership 

Land use and land 0\Vnership address the existing land use plan 

and conservation pla.Jis produced byrhe agency with jurisdiction 

over the pro}ecr and rhe existine; o\vners of the lands in the study 

area. L~md use consideralions lOr the feasibility analysis should 

be determined rhrough the revie\V of the County General 

Plan and Community Plan Map if applicable. A review of 
these documents will a.ssist in identif}ring land use regulations 

critical to the viability of rhe proposed project. In add iLion, 

zoning llmllations and boundaries should be delermined 

usine; the applicable County of Los Ane;eles or applicable 

jurisdictions ?.oning map. lf dw consuhed documents reveal 

land use restrictions incompatible vvith trail usage, the project 

proponent may have to pursue either a change in land use 

designation and zoning or revision of the trail route. 

Land ownership inll)rmalion and parcel inll)rmalion can 

be obtained from the County of l .os Angeles Office of rhe 

Assessor (Assessor). In considering the development of a trail 

adjacent to developed properties, there should be at least two 

considerations: 

l. EH-ects of the proposed rrail on residenrs 

including .1esthetics, dust, noise, and security; 

and 
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2. Effecrs of the adjacent land use on rhe quality 

of the recreational experience for dw uailuser 

in relation to aesthetics, air quality, noise, and 

security. 

A CIS darabase with properry ovvnership data from the 

Assessor and LAR-Li\.C aerial imagery is useful to deLermine 

potential impacts to adjacent land uses, such as calculating the 

distance from the proposed trail to the closest residence ¥vi thin 

the proposed project area. 

\\!hen considering lralls near developed lands, every dll)rt 

should be made to place trails in open space, fl1el modH-lcation 

zones, or green belrs. ln more urban environments, where 

open space is not available, etlorts should be made to provide a 

secure "md .:!esthetically ple.:lsing trail alignment. 

2.5.3 Economic Factors 

Analy7.c the economic and fiscal opponunitics and constraints 

according ro the costs of tr.:lil construction, which may include 

rough construction costs and estimates of expected costs for 

completing rhe trail. Baseline costs should be developed on a 

project-by-project basis. 'Typically, Lhe averdge cost br rough 

e;radine; is used as rhe base line, \vhlch excludes costs such as 

design, bridges, \vay-finding signs, permining, and mitigation/ 

restoration. Proposed trails can be deemed "feasible'' if the cost 

per linear fCwt is not 20 percent greener than the baseline cost. 

Proposed trails can be deemed "fea.<Jible, bm constra.ined" if the 

cost per linear foot is benveen 20 and 50 percent e;rearer rhan 
the baseline cosl. Proposed Lralls can be deemed ''infeasible" if 

the cost per linear foot is 50 percent greater than the baseline 

COS[. 

Rough construction cost estimates should be based on previous 

developmenl of trails in the surrounding area il)r developers 

and public ae;encies. 1v1ore exact estimates should be based on 

the design for rhe trails that are being proposed. 

2.5.3.1 Construction Cost Considertttions 

1here is a variety of facwrs rhat should be taken into 

consideralion vvhen estimating the cost of a Lrail project. 1he 

cosr of huilding, rerouting, or maintaining a trail includes 

numerous associated costs from labor to materials (Table 

2.5.3.1-1, Construction Cost Consirlenttion.'>). The California 

State Parks trail labor and marerials construction worksheet 

is included with additional Lrall costs in Appendix E, Tniil 
Comtrucrion Costs. 1he cost of consrructine; a trail depends 

on the type of trail, the rerrain traversed by rhe trail, whether 

the trail crosses streams or roads, and the cost of mobilization 

to begin trail construction. After construction, ol trail moly 

require reswration of the vegera.tion disturbed during trail 



TABLE 2.5.3.1-1 
CONSTRUCTION COST CONSIDERA liONS 

Construction 
Trail construction (depends on site conditions) 
Stream crossing 
At-grade road crossing (includes signs and striping) 
Mobilization 

Restoration 
Restoration 

Maintenance 
Annual maintenance 

Way-findinx Signs 
Highway informational sign 
Highway warning sign 
Permitted use sign 
Etiquette sign 
"Crossing private lands" sign 
Boundiiry sign/map 
Temporary connector sign 
Entrance sign 
Trailhead information sign and kiosk 
Reassurance marker 
Direction change/juncture indicator 
Interpretive sign 
Wayside exhibit 
Destination sign 
Monument sign 
Adopter sign 

Landscapi111 
Landscaping 
Temporary irrigation 
Permanent irrigation 

Parki111 Lot 
Parking lot construction (pervious concrete) 
Guardrail 

Support Structure 
Kiosk 
Restroom with sewage lines 
Composting restroom 

Additional Trail Amenity 
Drinking fountain 
Equestrian fencing (staging areas etc.) 
Horse t ie-up 
H orse drinker 
Trash receptacle 
Vault toilet/regular-style toilet 
Ramada 
Bench 
Solar-powered flashing beacon 
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construction. Yearly maintenance is required to keep a rrail 

safe and funcTional. Signs may include highway, regularory, 

and inf(,rmational signs. Some trallheads may require the 

construction of a parking lor to accommodate trail users. 

Additional cosrs include fencing, la.Jidscaping, temporary a.nd 

permanenr irrie;ation, trash receptacles, benches, drinkine; 

fountains, and solar-pm-vered flashine; beacons fl)r trafl-lc safery. 

2.5.4 Social Factors 

Analyze the social feasibility of the trail based on the recreational 

needs of the area and the ability w meet rhe currem and fmure 

recredLional goals £l,r the surrounding communities. Proposed 
trails \-vould be deemed "feasible'' if they meet recreational 

needs fOr \vhich supply is insu:t£cient to meet currenr and 

hnure needs. Proposed trails vvould be deemed "feasible, but 
constrained'' lf rhey provide f(,r the recreational needs of many 

individuals but may nor prove a.ccessible for a.Jl user groups. 

Proposed trails \vould be deemed "infeasible'' vvhen they do not 

meeL the recreational needs of the communily. 

2.5.4.1 Recreational Need 

Recrearional needs for a trail project are based on numbers 

derived ifom lhe demand analysis dnd the dndlysis of exisling 
trails in rhe area. The SA1v1P provides infl)rmatlon on the 

recrearional needs for rhe County .1nd should be utilized to 

identify the needs in an area. 29 Therefore, the recreational need 

fOr e,Kh particular trail segment can be evaluated based on rhe 

difference benveen rhe current and expected demand for uails 

and rhe ability of a proposed trail see;ment to meer the needs 
£l,r trails. 

2.6 IDENTIFY AND ENGAGE 
\VITH STAKEHOLDERS 

2.6.1 Step 1 

Identify .md engage porenri.1l srakeholders e.uly in the phnning 

process. They should be ini:rJrmed of the project purpose and 

need and related goal statements. They should ollso be asked 

w provide their input on potemia.J objectives w be considered 

by the County. Porential stakeholders include federal, srate, 

county, and clly representatives vvho manage resources in or 

adjacenr to rhe proposed trail location; private landovvners; as 

\vell as other interested parties rhat manage bnds or represent 

recreational users in or adjacent to the proposed trail location. 

The trail planning and design process includes soliciring input 

JS County of Los Angeles Department of Parks and Recreation. 
April2004. Strategic Asset ivftnlilgemmt Plan (£4ivfl~) fOr 20.?0. Prepared 
by: ( :ounty of [ ,os Angeles ( :hi~·f Administr<1tiw ( )ffiu· and ( :mmty of l .os 
Angeles Depanment of Parks and Recreation. ,,-vi_rh technical assisrance by 
Sapphos Environmental, Inc. 
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from other departments to ensure consistency. Please consult 

\Vith non-governmenral organi?.aJions throughom each trail 

planning process as they are updated on a regular basis. 

Federal Got,erumeut 

• 

• 

• 

• 

Nalional Park Service: llltp://www.nps.gov/ 
11 Manages rhe Santa Monica 

1v1ounrains N.:ulon.:ll Recreation Area 

U.S. Army Corps of Engineers: http://\V\iVW . 

usace.army.mill 
11 Regulatory dnd permilLing authority 

for navie;able vvatervvays, \vedands, 

.md other \V,lters of the United States 

that may include blue-line streams 

depending on topographic maps 

·u.S. Department of Agriculture Forest 

Service (Forest Service): hnp:/ /wwvvJ-S.fed. us/ 
11 Manages the 650,000 dcres of 

Angeles National Forest wirhin the 

County 

US Fish and \Xlildlife Service: http://www. 
fvvs.gov/ 
11 Regulatory ~md permiLting 

authority for special status species 

.md associated designated critical 

habitat alforded protection pursuant 

to applicable £-eder.:ll regubtlons, 

particularly the Endangered Species 

Act, the Mie;rarory Bird Treaty Act, 
:md the Bald :md Golden Eagle 
Protection An 

State of California 

• 

• 

Cali£l,rnia Coastal Commission: hllp:/ /wwvv . 

coastal.ca.e;ov/ 
11 Pl.ms and regulates the use of 

land and water in the coastal zone, 

typically vvithin 5 miles of the coast 

California Departmem of .Fish and Game: 

http:/ /wvvvv.c_-Uf,.ca.e;ovi 
11 Regulatory dudwrlly for speddl 

status, narional community 

conservation plarming are.:lS, 

and state vvaters with applicable 

stare regulations, particularly the 

Enddngered Species Au and the 

State Fish and Carne Code (Sec dons 

1600 and 2081) 



• 

• 

• 

California Department of Parks and 

RecreaTion: hn:p:/ /\nnv. parks.c.1.gov/ 

• Manages Calif(,rnla State Parks. 

including rhe development of trail 

nerworks 

Rivers and lvlountains Conservancy: http:i I 
\V\V\v.rrnc.ca.gov/ 
11 \Xlorks to preserve open space 

and habit.H to provide f()r lovv­

impact recreational and educational 

uses, vvildlife habitaT restoration 

and protection, and \VdLershed 

improvements alone; the San Gabriel 

and Lcnver Los Angeles Rivers 

Santa 1v1onica 1v1ountalns Conservancy: 

http:/ I smmcca.gov/ 

• Seeks to establish an interlinking 

system of urban, rural, and river 

1)drks; open space; lralls; and wlldliie 
habitats that arc easily accessible to 

rhe general public 

Other Interested Parties Active in. the County of Los Angeles 

• The American Hikine; Ore;anization: http:! I 
\\'\\'\V. americanhiki n g. orgl 
ill A national organization that provides 

a comprehensive natiornvide trails 

finder 

• Equestrian Trails Inc., Sylmar, CA: http:i/ 
\V\V\V. e linaLio ndl.coml 

• 

• 

• 

• 

• 

• 

• 

• 
• 

Altadena Cresr Tl·ail Restoration \X?orking 

Croup (ACTRWG) 
California Riding and Hiking Trails Advisory 

CommitTee 

Concerned OJT-Rodd BlcycllsLs Association 

(COREA) 
lnrernarional . .\!lounrajn BicyclingAssodation 

(!MBA) 
Tr.1il Groups (EquestrLm, Hiking, ,ud 
Mountain T3iking) 

Nlarshall Canyon, 1v1ounted Assistance 

Unll, Counly of Los Angeles: llltp:/1 

marshallcanyon mau. com I 
:.Vlountains Restoration Trust: http:ll'i\'\\'\V . 

mountainstrust.orgl 

ill 'X'orks to preserve, protect, and 

enhdnce lhe naturdl resources of 

the Sanra lvlonlca 1v1ountalns in the 

Counry of Los Angeles 

The \'\latershed Conservation Authority 

Los Cerritos Wetlands Authority 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
• 

• 

• 
• 
• 

2.6.2 Step 2 

1v1ountalns Recreation and Conservation 

Authority 

Bonelli Park, Mounted Assistance Unit, 

County of Los Angeles 

\X/hinier Narrows, MoLmted Assista.Jice Unit, 

County of Los Ane;eles 

Los Angeles Courlly Sheriffs Deparlment, 

V(1lunteer Mounred Unit 

Los Angeles County Sheriffs Department, 

Park Bureau, Patrol Unit 

"The California Coastal Trail: hnp://v,rvvvv . 

calHO rniacodS ldltrail.o rgl 

ill An ore;anization that provides 

information concerning rhe trail and 

its individual segments 

The Land Trust Alliance: http:! lvvvvvv.k1.org/ 
11 A national, nonprofit organizaTion 

composed of several hundred 

nonproGl ldnd Lrusls lhat assist 

interesred landowners in finding 

vvays to protect their land 

1he Santa Monica Trails Council: http:/ I 
Vi'"\'i'"\v.smmtc.org/ 

• A volunleer, nonprofit orgdnizdLion 

dedicated ro esrablishine; and 

majntaining the public trail system 

throughout the Santa lvlonica 

1v1o un ta.ins 

The Tl·usr for Public Land: hnp://ww--vv.rpl. 

ore;/ 

• A ndtional, nonproGl, 

conservaTion organizaTion that 

conserves land fOr parks, community 

gardens, historic sites, rural lands, 

and other natural places 

The Rim of Lhe Valley Trail 
The Puente Hills Landfill Native Habitat 
Preservation Authority (Habitar Aurhoriry) 

Private Property Ovvners 
11 Priv,lte property owners vvho ,1re 

interesred in developing land 

Adjacenr Privare Pro perry Owners 

Conununity RepresenLalives 

AdJacent CounTies and CiTies to the County 

of Los Angeles (Specilically the Parks 
and Recreation Departments of the 1::-Jur 

surrounding Counties: Kern, Orange, San 

Berndfdino, and VenLUra) 

Coordinate the results of the supply and demand olnalysis vvith 

stakeholders. 'This provides a.Ji opportunity w identif}r facwrs 
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that are unique w the project sire that may lnHuence the supply 

and demand analysis k.g., large private c.unps rhat use public 

trails as part of their programming, clubs (hiking clubs, cycling 

clubs, or equestrian units), schools olnd after-school programs 

rha.t use uails for omdoor education prograJTiS, etc.)]. 

2.6.3 Step 3 

The documentation of ex1snng and proposed trails and 

recreational resources ln the service area should include 

omreach to f~--:deral, state, county, and city representatives, as 

\vell dS olher inlerested parties Lhat nEmdge lands or represenL 

recreational users in or adjacenr to the service area. 

2.6.4 Step 4 

The concepma.J trail alignment should be presented to federal, 

srate, county, and city representatives, as \vell as orher interested 

parlle.s thdL nEmdge Lmds or repre.senl recreational users in 

or adjacenr to the service area prior m initiaLing the detailed 

design process. 

2.6.5 Step 5 

The results of the feasiblllry analysis should be presented to 

federaJ, state, counry, and city represenradves, as \vell as orher 

interested parties that manage lands or represent recreational 

users ln or "djacent to the service area prior to f-inalizing the 

alignment and initiaLing the cons1:rucr:ion process. 
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SECTION 3.0 
ENVIRONMENTAL COMPLIANCE FOR TRAILS 

Environmcm:al compliance is imporTant in rhc trail planning 

process. The Counry of Los Angeles (County) in its role as a 

lead agency under rhe Ca.Jifomia Environmental Q_ualiry Acr 
(CEQt\) must consider rhe leasr environmentally damaging 
d!LtTnaLive thal ls feasible and capable of meeLing mosl of 

rhc basic objectives of the project. Where a uail triggers rhc 

NationaJ Environmem:aJ Policy Act Cl\:EPA) rhrough rhe 
need for incidental take permits, Section 404 permits, or the 

use of f~--:deral land, similar requirements for exploring rrail 
alignments that avoid or minimiz.e impacrs may be required. 

Therdl)re, this section of the Trails lvlanual describes rhe basic 

federaJ and State environmental compliance processes and 

provides recommendaTions fOr integrating rhc trail planning 

and environmental compli.1nce processes. The Counry of 

Los Angeles Board of Supervisors (BOS) is rhe lea.d agency 

under CEQt\ and has the principal responsibility for carrying 

oul or approving trail proJens in lhe County. These spedilc 

uail projects arc exclusive of others located on lands ovvned 

by rhe federaJ government or rhe Stare of CaJifornia. As rhe 

lead agency, the County must make a determination regarding 

the appropriate level of environmental documentadon ro be 

prepa.xed in accordance with criteria. contained in the Guidelines 

fOr the lmplementtition ofrhe Calij0rnit1 Environmental Q_tudity 

ilct (Sr.ue CEQA Guidelines, Title 14 CCR, Chapter 3, 
Sections 15000----15387). T n addiTion, County uail projects 

may also require environmental analysis pursuant ro NEPA 

(<i2 USC <(321; <[0 Cf'R 1500.1) where projects involve rhe 
use of federal funds or lands, require a federal permit or orher 

audwrizalion, or if lhe lrall projects are carried ouL or partially 

carried out by rhc federal agency. 

As described in Section 15002(k) of the State CEQA Guidelines, 
a lead agency undertakes a rhree-step approach in determining 

rhe type of analysis required for a proJect subJect to CEQ\. 

The County has developed a ser of CEQA Environmental 

lmpacr Repon (l-_JR) Guidelines that should be consulTed in 

preparaTion for and during the cnvironmcnral review process 

if an EIR is vvarrantecL During rhe course of trail planning 

and development, additional reguLnory agencies that have 

jurisdiction over panicular resources that imersect with uail 

development, such as streambeds, will need to be consuhed 

and is typically in regrated vvith the CFQ~,\ process. 

State of California. Cal40mia Code ofRq,TJdations. Title 
14. Chaprer 3, "Guidelines for Implemenrarion of tht· California 
Environmemal Qmlity Act," Arricle l, Sf·cdon [ 500:7, (k): "C;enaal 
Concepts.'" Sacra memo, CA. Available at: http:/ /ceres.ca.gov/topic/cnv_ 
law/ ceq a/ guidelines/a rr l.html 

The rralls pLuming process identified in Section 2 is intended 

to provide for the integration of projecr pla.nning and 

environmental analyses for all County rrall pro}ecrs consistent 

with the goals and policies ofl\"EPA and CEQA. 

The provisions ofNEPA olpply to an action rhat is to be carried 

out by a federal agency; requires a 1:ederal permit, entitlement, 

or authori?..ation; requires federal funding; or vvill occur on 

federal land, 1here are bur purposes staLed in the NEPA 
stamte: 

(l) Declare a national policy to encourage 

"productive and enjoy"1ble harmony benveen 

humans and rheir environment'' 

(2) Pro mole dhxls thal vvlll prevent or eliminale 

damage to the environmenT and biosphere 

and srimulate human health "md \velf:1re 

C3) Enrich the understanding of rhe ecological 

sysLems and nalllral resources important LO 

the nation 

(4) Establish a Council on Environmental 

Qu,tlity (CEQ) 

1he prov1s10ns of CEQA apply ro all projects that require a 

dlscrelionary decision by Lhe Board of Supervisors, the use of 

County funds, or the usc of Counry property, including those 

thar provide bendit fOr the public, such as rrall projects, 1here 

are four basic purposes at the heart of CEQA, described in 

Secrion 15002 of the Stare CEQA Guidelines: 

(1) 

(2) 

Inform e;overnmental decision-makers and 

the public a_bour rhe porentiaJ, significant 

environmental elfects of proposed activities. 

Idemify the vva.ys rha.l environmental damage 

can be avoided or sie;nificantly reduced. 

Prevent significant, avoidahk damage m the 

environment by requiring ch.:mges in projects 

through the use of alternatives or mitigation 

measures vvhen the governmemal agency 

finds Lhe changes LO be fedSible. 
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(4) Disclose w the public the reasons \vhy a 

governmental agency approved rhe projecr 

in the manner the agency chose if significant 

environmental drects are involved. 2 

3.1 DEFINE PROJECT GOALS AND OBJECTIVES 

The definition of the uail proJect goals and obJectives 

developed during the planning process will also be used to 
meet the requirements of Section 15124 of the State CEQA 

Guidelines, which require the lead agency to define a starement 

of objeulves sought by the proposed projeel . .? This is a crlLical 
srep in the environmental compliance process for an EIR, in 

rhat rhose projects involving significant impacts need only 

consider alternatives tl1at are capable of avoiding or lessening 

significant impacts, and that are capable ofmeering most of the 

basic objectives of the projecT. 

3.2 THREE.STEP NEPA PROCESS 

This secdon describes the three-step process for determining 

the appropriate environmental document to be prepared 1::-Jr 

an action under !\EPA" NEPA applies when a proposed uail 

proJen involves the use of federal !Unds or ldnds, requires a 

federal permit or other authorization, or if rhe trail project 

is carried our or partially carried out by rhe federal agency. 

Examples include vvhen the proposed trails are located on 

lands o\vned by the United Sr.ues Forest Service (USPS), the 

Bureau of Land Management (BLM_), or when rhe California. 

Depanment ofTransportatlon (Cal trans) is actlne: on behalf of 

Lhe Federal Highwdy Adminislralion (FH\Xl.A_). Each ft:deral 

agency has irs o\vn guidelines for implementing the procedural 

provisions of NEPA. The federal agency serves as the le,Kl 

agency in determining through the three-step process ifNEPA 

applies to the proposed uail project (Figure 3.2-1, Determining 
1V'EP.4 CUJnp!ittncejOr tt Proposed Action). 

'[he first step in the Nt:PA process is w derermine whether or 

not the proposed action is subject to NEPA. NEPA applies to 

a proposed action if it is subject to any one (or more) of the 

following sirua.tions:4 

StJk of ( :alifornL1. CdifOmia C:otle ~~lR~<.,rulatiom. '['itle 
[4. ( hapter 3. "Guidelines for [mplcmemation of the California 
En-vironmental Quality Act,'' Artide [,Section 15002 (k): "General 
Conceprs." Sacramenro. CA. Available at: hnp://ceres.ca.gov/topiclt·nv_ 
bw/cup/guiddinesh rt l.html 

StJk of ( :alifornL1. CdifOmia C:otle ~~lR~<.,rtdatiom. '['itle 
[4. Chapter 3. "Guidelines for [mplcmemation of the California 
En-vironmental Quality Act,'' Artide 9, Section 15124: ''Pro .Jeer 
Dt·scripdon." Sacramento, CA. Availabk ar: http:/ /ct·res.ca.gov/ropic/ 
env _bw/u·q;•/guiddin f·s I arr9 .hrml 

Bass. Ronald E., Albert l. llf.rson, and Kenneth ~vL Bogdan. 
l999 (vvith2001 supplement). 7he CE(14 Des.L:book. PoimArena, CA: 
Solano Press Books. 
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• 
• 

• 
• 

Is ro be carried out by a federal ap;ency 

Requires a federal permir, em:idement, or 

authoriza.tlon 

Requires federal fLmding 
\Xli\l occur on ft·deralland 

If the proposed trail is found lo be \ViLhin the jurisdinion 

of NEPA, the federal lead agency will dnermine whnher a 

Categorical Exclusion "1pplies to the proposed trail. 

3.2.1 Consideration of CategoricaL Exclusions 

The availability of a Catee;orical Exclusion for a proposed 

trail and the potenriaJ for significam environmenral impacts 

determines the extent of NEPA documentation required. The 

use of a C.:lte[:'"orical Exclusion is conditioned on the .:lbilitv 
D ' 

to provide subsrantia\ evidence thar the proposed trajl project 

\-vould not cause a sie;niiicant direcr, indirect, or cumulative 

ellen on lhe environment due lo unusual drcumsLances. 

Hmvevcr, each federal agency has its ovvn specified Caregorical 

Exclusions. The County must consult vvith the approprLne 

1:ederal agency to determine if a proposed trail is consistent 

\Vith the condiTions for use of a Categorical Exclusion. If 

a CdLegorical Exclusion is dpplicable lo a proposed lrall, no 

funher :NEPA documentation is needed. Ho\vever, rhe County 

of Los Angeles Departmenr of Parks and Recreation (LJ\CO­
DPR) does not construct trails on federal land. 

3.2.2 Preparatiotl of an Et1virontnental Assesstnent 

If Lhe proposed trdil is found lo be wllhin Lhe Jurisdiuion of 

NEPA and is not exempt, the County rakes the second step 

and prepares "l written Environment"1l Assessment (EA) to 

determine if the proposed trail vvould pose significant impacts 

on the environmem. Each federal agency may adopt its own 

checklist and brmaL for dil EA. Generally, lhese checkllsls are 

tailored to the rype of action and impacrs rhe ap;ency oversees. 

'lhe County must coordinate \virh the appropriare federal 

agency early in the proposed trail process to determine the 

checklist "md format. An EA must discuss the follovving points: 5 

• The need fl)r the proposed action 

• 
• of the 

• 

The proposed action ~md alternatives 

Probable environmental impacts 

proposed .:lCtion and the alternatives 

The agencies and persons consulted 

preparaTion of rhe EA 

durin!?.: c• 

Council on Environmental (~mliry. NFPA:, Forty /v1ost 
A.d:ed Questiom, Question 8. Available at: hrtp://ccq.hss.doe.gov/ncpa/ 
regs/40/40p3.htm 



Action is 
Proposed 

Action is 
Defined 

No additional 
analysis 

necessary• 

0 
z 

No additional 
analysis 

nec essary• 

SOURCE: BLM Manual Supersedes Rei. 1-1547 

"' "' >-

No additional 
analysis 

necessary • 

During preparation of an EA, though it is not required under 

NEPA, the County may find scoping useful. 6 After the EA is 
completed, a public Notice of Availability (NOA) must be 
published in the Federal Register for public review. 

An EA can lead to different outcomes. An EA may determine 
that significant impacts are less than significant or that they 

can be reduced to less-than-significant levels with mitigation 
measures. In these cases, the EA leads to a Finding of No 
Significant Impact (FONSI) or mitigated FONSI, respectively. 

Each federal agency has specific guidelines for EA/FONSI 
preparation, review and decision making. The FONSI contains 

Paraphrased from The NEPA Book: A Step-by-Step Guide on How 
to Comply with the National Environmental Policy Act, Solano Press Books, 
2001 (Second) Edition, p. 72. 
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Figure 3.2-1 
Detettnining NEPA Compliance for a Proposed Action 

an explanation as to why the proposed action will not have 

a significant environmental impact, a copy of the EA, and 
related environmental documents. In some cases, public review 
is required for a FONSI. Neither the EA nor the FONSI is a 

decision-making document. Each agency has its own decision­
making format. Therefore, the County should coordinate with 
the appropriate federal agency to adhere to agency-specific 

guidelines when a proposed trail requires a FONSI and include 
public review when it is required. 

3.2.3 Preparation of an Environmental Impact Statement 

If the information contained in the EA indicates that the 

proposed trail may have a significant direct, indirect, or 
cumulative impact on the environment, the County must 
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take the third step and prepare an Environmental Impact 
Statement (EIS). Prior to preparation of the EIS, a Notice 

of Intent (NOI) to prepare the EIS must be published and a 
scoping process must be conducted. The results of the EA and 
scoping process can be used as the basis for determining the 

scope of environmental issues that need to be carried forward 
for detailed analysis in the Draft EIS. However, the document 
must include relevant CEQA checklist issues. The EIS should 

determine the direct, indirect, and cumulative effects for each 
issue. The scope will also evaluate a range of alternatives, 
including those eliminated from further study. After the 

Draft EIS is complete, the County will circulate and receive 
and respond to comments on the Draft EIS. The County will 
file the Draft EIS with the Environmental Protection Agency 

(EPA) and the EPA will review it. A public hearing will be held 
when appropriate to solicit comments from the public on the 
Draft EIS. 
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Figure 3.3-1 
CEQA Process Howchart 

When this is complete, preparation of the Final EIS can begin. 
The Final EIS will address the comments on the Draft EIS 

from the public as well as reviewing agencies. The Final EIS 
will be circulated prior to adoption by the County. The federal 
agency will then make a decision on the proposed trail. Once 

the federal agency has come to a decision on the proposed 
trail, a Record of Decision will be prepared and filed. Based 
on the decision of the federal agency, the proposed trail can be 

constructed. 

3.3 THREE-STEP CEQA PROCESS 

This section describes the three-step process for determining 
the appropriate environmental document to be prepared for 

a project (Figure 3.3-1, CEQA Process Flowchart). The CEQA 
process is similar to the NEPA process as NEPA is the national 
statute on which CEQA was modeled. However, there are 

differences between the national process and the state process 



TABLE 3.3.1-1 
POTENTIAL CEQA EXEMPTIONS FOR TRAIL PROJECTS 

Guideline Exemption Exemption Title Exemption relevant section Examples 
Section Type 

15262 Statutory Feasibility and Projects only involving Trail Feasibility Report 
Planning Studies feasibility or planning studies 

for possible future actions 
15300 Categorical Ministerial Projects over which public Typically private 

Projects agencies exercise only projects involving 
ministerial authority, minor actions such as 
nondiscretionary actions a renovation project 

15301 Categorical Existing Facil ities Restoration or demolition of Replacement of 
small existing structures, existing restrooms, 
replacement of signage kiosks, or trail heads 

15302 Categorical Replacement or Replacement or Trail, kiosk, or 
Reconstruction reconstruction of existing restroom 

structures or facilities located reconstruction 
on the same site 

15303 Categorical New Construction Accessory (appurtenant) Fences, kiosks, 
or Conversion of structures restrooms 
Small Structures 

15304 Categorical Minor Alterations Minor grading of slopes, Minor routine 
to land replacement landscaping, maintenance on trails, 

bicycle lanes on existing right- including clearing and 
of-way revegetation 

(Figure 3.3-2, CEQA andNEPA Parallel Processes). This process 
applies to both trail projects reviewed by the Regional Planning 
Commission and the Board of Supervisors pursuant to their 

discretionary land use decision-making authority and to 
those projects where the County, a County special district, or 
the redevelopment agency is involved as a project applicant, 

through the provision of County funds or leases, or the use of 
County land. Private projects typically intersect with CEQA in 
the process of obtaining financial assistance, a lease, a permit, 

a certificate, or other entitlement for use via the discretionary 
approval of a governmental agency? In approving a permit 
or license, the County takes the role of the lead agency and 

is responsible for exercising its independent review of the 
environmental analysis and certifYing the technical and 
procedural adequacy of the environmental documentation 

prepared to support the County's land use decision-making 
process. For the approval of projects, it is essential for 
documents and plans to maintain internal consistency as well 

as consistency with the County's general plan and community 
plans. 

For both public and private projects, the County will normally 
undertake three steps in deciding the type of environmental 

7 State of California. California Code ofRegulatiom. Title 
14, Chapter 3, "Guidelines for Implementation of the California 
Environmental Quality Act," Article 20, Section 15377: "Private Project." 
Sacramento, CA. Available at: http://ceres.ca.gov/topic/env_law/ceqa/ 
guidelines/ art20 .html 

document to prepare for a trail project, or a larger project of 
which a trail is an element, component, mitigation measure, or 
condition of approval. 

3.3.1 Consideration of Categorical Exemptions 

The County first evaluates the conceptual proposed project to 
determine whether it is subject to CEQA. There are a number 
of statutory, ministerial, and categorical exemptions provided 

in the State CEQA Guidelines (Table 3.3.1-1, Potential CEQA 
Exemptions for Trail Projects) . The use of a Categorical Ex emption 
is conditioned on the ability to provide substantial evidence 

that the proposed trail project would not cause a significant 
direct, indirect, or cumulative effect on the environment 

due to unusual circumstances (such as the presence of rare, 

threatened, endangered species, designated critical habitat, 
and the potential to substantially alter jurisdictional streams or 
wetlands), damages to resources within a state scenic highway, 

location on a hazardous waste site, or potential to cause 
significant impacts to any historical resource.8 

There are a wide variety of improvements to ex1snng trail 
facilities and/or proposed trails that involve minor grading that 

State of California. California Code of Regulations. Title 
14, Chapter 3, "Guidelines for Implementation of the California 
Environmental Quality Act," Article 19, Section 15300.2: "Exceptions." 
Sacramento , CA. Available at: http://ceres.ca.gov/topic/env_law/ceqa/ 
guidelines/ art 19 .html 
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may be appropriate fl)r consideration pursuant ro the catee;orical 

exemptions described in Sections 15301 and 15304 of rhe 

State CEQA Guidelines, The environmental component of the 
feasibility analysis described in Secdon 2 of this Trails Manual 

should provide sufflciem subsra.ntial evidence to determine if a. 

proposed trail project is consistent \vlrh the conditions fOr use 
of a Categorical Exemption. 

3.3.2 Preparation of an Initial Study 

If the proposed uail project is not exempt, the County takes the 

.second step and prepares dll Initidl Study (consi.slenL wllh Lhe 
provision of Section 15063 of rhe Srate CEQ~'\ Cuidelines) to 

derermine wherher rhe proposed projen may have a significam 

et1ect on the environment. Normally, the ini:rJrmation 
compiled in the feasibility analysis described in Secdon 2 of 

rhis Tl:ajls Manual should be sufficient ro support preparation 

of dll Initial Study. 9 If the Inidal Study demonsrrares thar rhere 
i.s no substantidl evidence thdL the proposed proJen mdy have a 

significanr effect on the environment, the Counry can prepare a 

Negative Declaration. Consistent \vlrh the provisions ofAnicle 
6 of the State CEQA Guidelines, the County is required to 

circulare the J\otice of Intent w adopt a Negative Declaration 
il)r public review. 

Similarly, where a proposed proJect involves imp.1ns and rhe 

application ofmitigation measures that are known to be capable 
of reducing the significun effects of the project to belcnv the 

level of significance, the County c.m prepaxe .1 M.itigared 

Nee;ative Declaration. Consisrent with the provisions of Article 
6 of lhe State CEQA Guidelines, the Courlly ls required to 

circulate the Noricc of Tntcnt to adopr a Mitigated Negative 
Declar.uion f()r public revinv. In addition, the County is 

required to prepare and implement a lvlltigation Monitoring 

and Reporting Program for those mitigation measures required 

by lhe Regional PLuming Commission or Board of Supervisors. 

3.3.3 Preparation of an Etwirontnelltalltnpact 
Report 

If the information conr.1ined in the fe.1sibility analysis .1nd 

Inidal Study indicates that rhe proposed project may have 
d .signiGGmt direel, indirecL, or cumulaLive impact on Lhe 

environment, rhe County takes the rhird step and prepares 
an Environmental Imp,Kt Report (EIR). The results of the 

Initial Study can be used as the ba.sis for determining the 

scope of environmental issues that need w be carried forward 

il)r deLalled dllalysis. Inlerested parties, including responsible 
and trustee ae;encles, special inrerest e;roups or ore;anizations, 

and the public, are informed regarding rhe Counry's intent to 

F~·asihiliry studks are nor a re(juirf·m~·nt ofCFC~A. Dep1·nding 

on the scope of rhc proposed pro_iect. a feasibiliry study may nor be 
warranted. 

prepare an EIR throue;h postlne; of rhe Kotice of Preparation 
\Vith rhe Sure Cleaxinghouse (v,rirhin the Governor's Office of 

Planning and Research) andior the County Clerk 

As described in Section 15083 of the State CEQ\ Guidelines, 

prior to completine; the Drafr EIR, the County may consult 
direcdy \ViLh ~my person or orgdl1izaLion lt believes \Vlll be 

concerned with rhe environmental effects of the proposed 

project. Early consultation allows the proactive identlficadon 
and resolution of issues early in the project planning and 

environmental compliance process. This process is referred to 

as scoping. 

'lhe Draft ElR will address rhose environmental issues that 

may have a significant impact on the environment. Those issues 
\Vill be addressed and mitigation measures \vill be included to 

reduce impacTs to levels below the level of significance. 'The 

Draft EIR \-vill also evaluate the environmental impacts from 
alternatives LO the proposed project, including a no project 

alternative. The rationale for nor using an alrcrnadve to the 

proposed project must also be included olnd evaltMted b.:lsed 
on the proJect's goals and objectives, The completion of the 

Draft- EIR is announced through the posting of a J\otice 

of CompleLion and d No Lice of Avdildbllity \ViLh the Stale 
Clearlne;house ( v.,rithin rhe Covernor's Office of Pla..nnine; and 

Research) and/or rhe County Clerk. 

A public revie\v period is initiated \Vith the Notice of 

Avajla.1Jiliry. During rhis review period, comments on the 

proposed pro}ecr dlld rhe Drafr EIR are taken ffom the e;eneral 
public via public meeling.s or letlers. In dddition, federal, state, 

and local agencies arc consulted regarding the Draft ETR. 

Comments and issues disclosed during the public comment 

period and rhrough consultadon vvill be addressed in the Final 

EIR. The Final EIR \vill document lhe impacts and mitigdLion 
measures set forth to reduce impacts ro belovv the level of 

significance. 1--Iowever, rhe lead agency m.1y make a finding of 

overriding consideration f()r those impacts from the project 
that \vill be significant and f()r vvhich no mitigation measure 

will reduce to bdovv rhe level of significance. In a.ddidon, a 

1v1ide;ation 1v1onitorine; and Reportine; Plan \Vlll ofren be 
developed to ensure lhaL the mltigdtion measures seL fOrth in 

the Final EJR will he administered. 

1he lead agency will then approve the project and adopt the EIR 

along with the Findings of Fact and Sratement of Overriding 

Considerations dlld ~my other environmental documenldLion 
completed for rhe project. 1he approval of the projecr and 

the adoption of rhe ElR are announced w the public through 

the posting of the Notice of Determination \vith the State 
Clearinghouse (\vithin the Governor's Ofi-ice of Planning and 

Research) and/or the County Clerk. 
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TABLE 3.4-1 
REGULATORY AGENCIES AND TRAIL REGULATORY NEXUS 

• J :g 
Cll c= 

~ 
~ li 

1:11:1 ! 1 ~ 
-~ i! Cll 

i j 
a Regulatory Agency 

California Department of Fish and 
Game 

U.S. Army Corps of Engineers 

California Office of Historic X Preservation 
Regional Water Quality Control 
Board 

County Flood Control District 

County Department of Public Works 

County Department of Forestry 

California Department of Toxic X 
Substances Control 

U.S. Fish and Wildlife Service 

Native American Heritage X Commission 
U.S. Environmental Protection X Agency 
California Department of 
Transportation 

3.4 REGULATORY AGENCIES 

In the planning stage and the initial development of a trail, 

it is necessary to understand those agencies that would have 
to be involved through either the need for permits or the 
process of notification. Numerous agencies maintain and 

have jurisdiction over resources within the County of Los 
Angeles. Table 3.4-1, Regulatory Agencies and Trail Regulatory 
Nexus, provides information on the nexus between certain 

regulatory agencies and trail planning. Throughout the trail 
planning process, identify the types of activities that are subject 
to the authority of these regulatory agencies and the types of 

Categorical Exclusions, Categorical Exemptions, and permits 
and agreements that can be used to cover maintenance activities 
that have the potential to affect sensitive environmental 

resources. The table is organized by questions to ask while a 
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trail is being developed and which agencies would be involved. 

Where there is federal agency involvement, that agency would 
be consulted. The federal agency would determine if NEPA 
applies and administer the federal three-step process. The 

NEPA process may run concurrently with CEQA and the 
environmental analysis may be combined into a joint CEQA/ 
NEPA document, upon mutual agreement by the federal 

agency and the County 

3.5 ENTITLEMENT PROCESS 

Typically, where the trail alignment traverses private land, the 
environmental review process is triggered by the initiation of 

the entitlement process for a private development project. The 
entitlement process involves many steps that typically include 
design reviews, plan checks, environmental reviews, and project 

approvals/ disapprovals. 



RecreaTional resources such as parks and n'.lils are rypically 

included as conditions of approval, mitigation measures, 

or addidonal agreements f()r the proJect to proceed, and are 

recorded .1s land or easement dedic.nions on p.ucel maps or 

tract maps, both subdivision maps, approved by the Counry 

under Lhe Subdivision Iv1ap AcL The inclusion of Lfdlls 

can either he a volunrary acdon by rhc project proponenT, 

or imposed on the project proponent by the County ,n rhe 

time of proJect approvaL If it is imposed by the County, it 

is typically an outcome of recreational funding of additional 

recredLional resources LO suppon Lhe communily by covering 

the costs of the environmenral revie-vv, desie;n, and consrruction 

of a u.lil. '[his is rypically covered under the 1975 Quimby 
Act (Calii:C)rnia Government Code §6647'7). Hovvever. a 

proJect proponent may voluntarily choose to include a trail in 

rhe proposed proJect. Therefore, they may seek funding from 

alternative recreadonal fundine; sources to cover the additional 

costs (Appendix F, Recretiliuntt! FundiniJ. Regardless of whelher 

rhc action is voluntary on the part of the project proponent or 

imposed by rhe County, rhe securing of trail easements and 

construction of trails is an essential step to ensuring that the 

trails will be completed. 

Applicadons for subdivisions, such as tentative rracr or parcel 

maps, submined by priv.lte panies to the Counry Deparunem: 

of Regional Planning, are subject to review f()r park space, open 

space, and trails requirements. LACO-DPRrevie\vs subdivision 

applications to ensure thar trails pLumed for axe.1s designared 

as future trails on trail plans are included as condidons of 

dpprovalin the devdopmenL process, ~md shmvn as dedicdLed 

uail casements on rhc subdivision map. This step is necessary 

to ensure th,u g.1ps in trails do nor develop. Existing trails, 

either historic or presently in use, that may not yet be mapped 

on a trails plan, and that may be modified or eliminated by 

development, should also be evaluated by the Counly lOr 

possible conditionine; as a requirement of the entitlement 

documenT fOr the subdivision, .1nd included in all renr.ltive, 

vesting, and Gnal tract maps. Additionally, the County requires 

a trail easement or easements fOr trail alignments not displayed 

on a County trails map. 

3.5.1 Quimby Funds 

Since the passage of the Quimby Act in 19/5, Calli-Orni.1 cities 

and counties have been authorized to pass ordinances requiring 

that developers ser aside land for parks, or pay in-lieu ft:es fl)r 

park improvemenLs. 10 The Q_uimby Act allovvs municipalilies 

and park districts to levy a fee on local, new residential 

development construnion for purchasing and developing 

State of California. 1975. California Government Code, 
§66477, "Quimby Acr.'" 

park land, indudine; consrruction of recreational facilities and 

patlnvays, bm nor for ongoing maintenance or general labor. 

It also sets minimal standards for how much open space there 

should be per 1,000 residents. Typically, these funds are used 
for loc.1l paxk construction for active recre.nion activities and 

nor trails, vvhich are considered passive recreation. The Quimby 

Au in Iau does noL mention Lrails; and aldwugh Lralls are 

defined as "local park space" in the l .os Angeles County Code 

under Title 21 because of the County's ddiclency in actual 

park land, as a matter of policy, the Department typically 

does not consider uails vvhen giving credit f\Jr an applicant's 

Q_uimby obligation. The Deparlment chooses ins Lead lo focus 

attendon on recommendine; Q_uimby oblie;ations to be satisfied 

through rhe dedicarion .md improvement of acru.1l parks, or 

the payment in lieu fees used f(Jr these purposes. 

The County, as well as mosr Southern C.1lifomia cities, 

includes rhe Q_uimby Act in their subdivision ordinance 

provisions.ll Implemerllalion of a Quimby ordinance begins 

once a developer files an application for a development project 

vvith a tentative subdivision parcel map. The developer pays 

the Quimby fees to the LACO-DPR prior to the Department 

clearing the final map for recordation and approval by all 

rdevanl agencies and lhe Bodrd of Supervisors. 

3.5.2 Securing Easetnents 

Conservation or trail easements are ol commonly used 

straregy to help trail proJects on private lands move forwaxd. 

A conservation easement is a lee;al ae;reemenr benveen a 

landowner and dll eligible org~mization, such as a public dgency 

or nonprofit organization, -vvhich resuins future activiTies or 

uses on the land, such as development. Easements protect 

the specific conservation values of a property according to 

the -vvishes of the individual landowner and easement holder 

(Appendix G, Smnple Trr1il Eusemem:). 

Easements are acquired from l.mdowners who eirher donare 

some or all of the value of the easement. or receive market-rate 

compensadon for rhe property interest. Purchasing e.:lsements 

generally costs less than purch.1sing l.md ouuight. If public 

ap;encies do not have the funds to purchase allldl1ds that need 

to be proLected, purchasing edSemenls cdn be a cost-dh:Tlive 

acquisiTion alternative. lJ Easements require careful legal review 

and consideration. 

l ~ Covernor's Otfiu· of Planning <md Research. May 1997. 
"Jurisdicdons \Vhose Subdivision Ordinance Provides for The Quimby 
Act, TCntative Parcel Maps, and Merger of Lots by Pared l'vlap." [n lhe 
CalifVrnia P!tmners' Boo/:: of Lists. Sacramemo, CA: Deparrmem of General 
Suvkes. Av,,i bhle <1t: http:/ /cerf·S.C<l.gov/planning/bol/1997 
12 Byers, Elizabeth, and Karin Marchetti Ponk. :;7,005. Jl~r· 

Conserr•ation Easement Handbook. (Second Edition.) \Xlashingron, DC: 
L1nd Tt-ust Alliance and Tl·ust for Public Land. 
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lf .1 privare Lmdowner creares an easement for u.lil use, rhe 

easement can be donated or granted directly to the County, 

When the Counry agrees to accepr ol trail easement, rhe 

Counry will normally tale on responsibility for traj] operation 

and maintenance, \vhlch vmuld be specified in the approval 

documenls knovvn as Lhe Trail Granl Deed. 

In many cases, a conservation easement can serve olS a donation 

by the project proponent, for ta,-.-..;: purposes, Further inf(Jnnation 

regarding rax deductions for conservation easemems can 

be obtained ln Appendix H, c-:ort::.-eJ'l'tttion Euse;nenr Tttx 

lnfornzation. 
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SECTION 4.0 
TRAIL DESIGN 

Adherence to trail design guidelines facilitates the ability to 
consistently provide high-quality trails to serve the diverse 
needs of County of Los Angeles (County) residents and visitors. 

Final trail design normally takes place after the identification 
of a feasible conceptual trail alignment and completion of the 
environmental review process. Waiting until the environmental 

compliance process is completed reduces the need for design 
modifications that may arise during review of the conceptual 
design by the public, regulatory oversight agencies, and the 

lead agency rendering the decision on the proposed project. 
The detailed design of the trail consists of four distinct 
considerations: (1) Trail Mechanics, (2) Trail Longevity, (3) 

Application of Design Guidelines, and (4) Constructability 
(Figure 4-1, Trail Implementation Flowchart). Trail design 
guidelines for tread materials, tread widths, drainage designs, 

and trail amenities are subject to modification in response to 
site-specific constraints and opportunities identified during 
the feasibility analysis. The Trails Manual design guidelines are 

intended to apply to trails under the jurisdiction of the County 
of Los Angeles Department of Parks and Recreation (LACO­
DPR). 

Feasible Conceptual Alignment 
(Reference Section 2.0) 

+ 
Trail Design Considerations 

(Reference Section 3.0) 

+ 
Trail Design Guidelines 

~ 
Trail Construction 

~ 
Trail Operation and Maintenance 

Figure 4-1 
Trail Implementation Flowchart 
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4.1 TRAILMECHANICS 

Figure 4.1-1 
Trail Structure Terminology 

The beauty of a trail and the way a trail compels a person 
to enjoy and explore the natural world is at the core of the 

trail experience. The first consideration in designing a trail 
is mechanics. The best type of trail is not only aesthetically 
pleasing but also designed to sustain the mechanical forces 

induced by weather, compaction, plants, animals, and humans. 
The consideration of these mechanical forces is critical to the 
development of a detailed design that is compatible with 

the inherent environmental conditions, thus maximizing 
durability and longevity of the trail for recreational purposes 
while minimizing trail maintenance and reconstruction. Of 

particular importance is the consideration of trail mechanics 
in relation to the factors that affect the level of trail erosion 
and water damage, such as tread watershed size, compaction, 

and displacement (Table 4.1-1, Trail Mechanics). In addressing 
trail mechanics, this section uses numerous trail structure 
terminology that is illustrated in Figure 4.1-1, Trail Structure 

Terminology. Soil erosion on trails is caused primarily by the 
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4-2 

Tread Watershed Factor 
Tread watershed size 
Watershed slope 
Runoff potential 

Splash erosion 
Tread width 
Weather, climate, microclimate 

Water sources 

Tread texture 

Trail use (compaction and 
displacement) 

Tread grade 
Tread length 
Dip trail longevity 

TABLE 4.1-1 
TRAIL MECHANICS 

Decreased Erosion and 
Water Damage Risk 

Smaller tread watershed 
Shallow slopes 
Low runoff potential 
(thick forest litter) 
Tree canopy over tread 
Narrower tread 
Light rains only, slow snowmelt 

No water sources, constant and/or 
limited water sources, low water 
table, water easily anticipated and 
accommodated 
Compacted tread surface that is 
not easily displaced, some larger 
particles/rocky content, dry or 
moderately dry tread 
Low trail use, low displacement 
modalities, low likelihood of tread 
crest/dip failure 
Shallow grades 
Shorter tread length 
Minimal sediment, quick 
drainage, wide outflow, minimal 
tread displacement, sufficient size 

Increased Erosion and 
Water Damage Risk 

Larger tread watershed 
Steeper slopes 
High runoff potential 
(little cover, rocky) 
Tread open to sky 
Wider tread 
Downpours, heavy snows, rapid 
snowmelt 
Unpredictable or highly variable 
water sources, high water table, 
water not easily drained or 
accommodated, floodplain 
Easily displaced and/or graded 
materials (all one size), no 
particles, too many round 
particles, wet or saturated tread 
High trail use, high displacement 
modalities, higher likelihood of 
tread crest/dip failure 
Steeper grades 
Longer tread length 
Too much sediment, slow 
drainage, narrow outflow, high 
displacement, insufficient size 

SOURCE: Parker, Troy Scott. 2004. Natural Surface Trails by Destgn. Boulder, CO: Nature Shape, LLC. 

forces of water and wind, as well as physical displacement by 
plants, animals, and humans. Trail erosion removes soil from 
the tread and leaves behind ruts in the trail. Although soil 
erosion is inevitable, proper trail alignment minimizes the risk 
of erosion. 

4.1.1 Tread Watershed 

The largest factor affecting the natural forces acting on a trail 
is the tread watershed for the trail (Figure 4.1.1-1, Tread 
"Watershed). A trail's tread watershed is the portion of a trail 
segment between a local high point (crest) and a local low point 
(dip) along the trail, plus the land area above the trail that drains 
onto that segment of the trail. The length of the watershed 
is the distance between crest and the dip of that segment of 
trail. The side slope of the tread watershed, the soil type, and 
the vegetative cover contribute to the runoff potential of tread 
watersheds. As the outslope is lost due to compaction and 
displacement, water increasingly flows down the trail draining 
through the dips in the trail segment. Therefore, placing dips 
close together during initial trail construction can anticipate 
this condition. Steeper side slopes will increase the amount of 
water within the tread watershed, thereby making it necessary 
to place the dips closer together. 

Section 4 I Trail Design 

Tread watersheds catch water 
from the site above the tread 
plus rain, snow, and seepage 
landing on the tread itself. 

Length of tread watershed is 
the tread length between a 
local high point (cresO and 
the next local low point (dip) 
in the tread. Crest and dip 
locations may or may not be 
tied to site topography 

Each tread watershed is 
assumed to drain through 
the dip at its lowest end 

Tread watershed 
height is from the 
downhill edge of 
the tread up to the 
topographic top for 
drainage 

A tread watershed is the trail tread between a local high point (cresO and the next 
local low point (dip), plus the land area that drains onto this tread segment. The 
watershed length is set by the locations of the local crests and dips in the tread. 
Compaction and displacement reduce the outslope of the trail. As a result, there 
would be an increase in the likelihood of water flowing down the trail and draining 
solely through the dips. Placing dips close together during the original trail 
construction serves as insurance against tread failure when the outslope decreases 
due to compaction and displacement. Because the tread watershed includes both 
the trail tread and the slope that drains onto it, place dips closer together where 
cross-slopes are steep. Slope and trail surfaces along with their vegetative cover 
are factors that contribute substantially to the runoff potential of tread watersheds. 

SOURCE: Adapted by the Dangermond Group from Troy Scott Parker's Natural Surface Trails by Desil/11. 

Figure 4.1.1-1 
Tread Watershed 
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The shape of a trail tread is altered by compaction, displacement, and erosion. 
Compaction is limited, but displacement is a continual process with tread 
materials strongly affecting the ability of tread surfaces to hold their shape. On 
grades, compaction and displacement increase, and displaced particles move 
slowly down the trail. Compaction, displacement, and erosion reduce the 
outslope of a trail, resulting in reduced trail drainage. 

SOURCE: Adapted by the Dangermond Group from Troy Scott Parker's Natural Surface Trails by Design. 

Figure 4.1.1-2 
Effects of Compaction and Displacement on Trail Tread 

The shape of a trail is altered by compaction, displacement, 
and erosion. Compaction is normally limited to new trail 
segments, but displacement is a continual process with tread 
materials strongly affecting the ability of tread surfaces to hold 
their shape. On grades, compaction and displacement increase, 
and displaced particles move slowly down trail. Compaction, 
displacement, and erosion reduce the outslope of a trail, 
resulting in reduced trail drainage (Figure 4.1.1-2, Efficts of 
Compaction and Displacement on Trail Tread). 

4.1.2 Compaction 

Overbuilding the outslope1 of a trail by 1 to 2 degrees, or 
crowning the center of the trail slightly, can offset the initial 
compaction caused by heavy use. An alternative strategy is 
mechanical soil compaction as a final step in building the trail. 
Sandy soils do not compact easily, and clay or other amendments 
can be added to sandy soils to reduce their susceptibility to 
erosion. Mechanical compaction should only be completed in 
areas where it is feasible to supply the water needed to complete 
the compaction process. 

The majority of trail treads sink from compaction by all types of 
users, causing the outslope to fail (Figure 4.1.2-1, Compaction 
ofTrail Tread). The outslope is the transition from the edge of 
the trail to a lower elevation that allows surface runoff to flow 

An outslope tilts the outer edge of a hillside trail down and away 

from the inner, higher edge and allows water to drain away without eroding 

the trail itself. 

Wheretreadiswiderthanneededbymosttraffic, themostfrequently 
usedportion(usually thecenter)compacts themost 

The majority of trail treads sink from compa:::tion by all types of users, 
causing the outslope (built into trails to increase drainage) to fail. Damage 
to the outslope of nevvly constructed trails occurs rapidly. Newly 
constructed trails require more maintenance than established trails. 

Compaction makes the tread more resista1 t to displacement, erosion, and 
mud; however, it also reduces the absorptive capa:::ity of the soil, 
increasing its erosion potential due to increased water flow ponding. 

SOURCE: Adapted by the Dange rmond Group from Troy Scott Parke r's Na tural Surface Trails by Design 

Figure 4.1.2-1 
Compaction ofTrail Tread 

off the edge of the trail. On firm dry soils, such as clays and 
silt, users can actually help compact a newly built trail tread. 
Clay and silt have chemical and mechanical properties that 
will cause them to bond and compact from pressure caused by 
walking, horseback riding, or bicycling. 

4.1.3 Displacement 

Ideally, build new trails at the beginning of the dry season, so 
that users can compact it without displacement. Alternatively, 
mechanically compact the trails when building. In addition to 
walking, people have devised a variety of vehicles for traveling 
on trails. A simple way to understand the erosive forces that 
people have on trails is to study where the force of the foot or 
tire is directed. On a flat trail, the weight of a person is directed 
straight down into the trail tread (vertically). However, when a 
person begins to move, whether on foot, a bicycle, or a horse, 
a portion of the force is also directed either in front or behind 
that person (horizontally). If the trail tread is sloped, the 
direction of the horizontal force will be downhill. If the person 
is riding a bicycle, more of the force of the tire will be directed 
horizontally. At steady speeds, the horizontal force is minimal. 
However, when the bicycle accelerates, the horizontal force 
increases and the wheel will dig into the trail tread, throwing 
soil behind them. Generally, people are not strong enough to 
accelerate a bicycle appreciably when riding up a steep slope. 

On dry, firm soils, compaction will occur with minimal 
displacement of soils to either side (Figure 4.1.3-1, Displacement 
ofTrail Tread). However, user compaction is likely to occur in 
the center of the trail tread and may result in a shallow rut 
running down the center of the trail. On wet clay and silt soils, 
user impacts may help compact the trail tread, but due to the 
plasticity of these soils when wet, users also contribute to soil 
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displacement. In this limited case, if there is even moderately 
heavy use, due to the combination of compaction and 
extrusion, a rut will likely form down the center of the trail, 
creating a trough with the extruded soil building up along the 
sides. A trough will intercept water from the slope and cause 
it to flow down the trail tread, contributing further to erosion 
and rut formation. 

4.1.4 Erosion 

Creating trails with a smaller tread watershed helps to reduce 
erosion. A trail that undulates with the landscape will have more 
frequent high and low points; therefore, tread watersheds for 
these types of trails will be smaller than the tread watersheds of 
steadily climbing trails, such as fall-line zone trails. Intentionally 
aligning trails to take advantage of the natural contours of the 
landscape helps to create smaller tread watersheds. In addition, 
trails built along contours require fewer switchbacks and are 
less likely to be stacked one on top of the other, separated by 
short vertical distances. Because stacked trails percolate water 
downward onto the trail treads below, a series of stacked trails 
effectively constitutes one larger tread watershed and must be 
avoided wherever possible. 

13erms oi displaced material can 
accumulate at the tread edges, 
especially frorn high d isplacement 
modalities such as horses and 
bicycles. 

Displaced material can be 
propelled in any d irc't.:lio••-some 
particles remain in the tread while 
others arc thrown out. 

Figure 4.1.3-1 
Displacement ofTrail Tread 

Wherever practicable, design trail segments perpendicular to 
the fall line to allow surface runoff to flow across the trail and 
to minimize the area subject to erosion. In the County of Los 
Angeles, water from rainfall is a primary contributing factor to 
trail erosion. The County averages 15 inches of rain per year. 
However, the mountainous areas of the County receive much 
more rain, with portions averaging 33 inches.2 The desert 
portions of the County receive approximately 4 inches, and 
the plains near the coast receive approximately 12 inches. The 

2 County of Los Angeles Department of Public Works. Accessed 
6 April 2006. "Water Resources Precipitation Page." Web site. Available at: 
http:/ /www.ladpw.org/wrd/precip/ 
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vegetation found in the foothill areas of the County typically 
consists of shrubs, which do not provide a canopy to reduce the 
intensity of the impact of rain on a trail. 

Wherever possible, avoid aligning trails with the fall line and 
fall-line zone. When trails are aligned with the fall-line zone, 
they have the tendency to intercept the flow of water and direct 
the water along the trail tread, resulting in maximum exposure 
to erosion. The fall line is the path of least resistance that is 
taken by surface runoff, and it lies perpendicular (90°) to the 
contours of the land. Water will also tend to follow any path 
that lies within the fall-line zone, which extends approximately 
45° to each side of the fall line (Figure 4.1.4-1, Fall Line). The 
fall line of the slope is the steepest path down the slope, and 
unless directed elsewhere, water will flow down the fall line. 

FALL-LINE ZONE 

Trail should be built perpendicular to the fall line so that water will easily flO\oV across the trail and 
thereby cause less erosion 

Therefore, where possible, trails should not be directed downhill within the fall-line z:one (within 
45 to 90 degrees of the contour lines) as these trails will have a tendency to intercept the flow of 
water and divert it down the trail tread. water f lowing down the trail tread will increase erosion 

SOURCE: Adapled by the Dangermoncl Grollp from Troy Scott Park€r·s Natura l Surfac>O' Trails by Design. 

Figure 4.1.4-1 
Fall Line 

Similarly, trails alignments through stable soils with high clay 
and silt fragments have the greatest capacity to withstand the 
erosive capacity of wind. Generally, trail surfaces built on stable 
soils such as clay and silt are more resistant to wind erosion, 
whereas trail surfaces built on sand or sandy loam soils have 
greater susceptibility to wind erosion. Wind works in two 
ways: (1) wind can directly displace soil by blowing it away, 
and (2) sand or gravel particles picked up by wind can scour 
the trail tread. 

Wind and water in com bination are particularly damaging 
because of the individual damage caused by each, and because 
wet soils are especially vulnerable to erosion caused by the 
scouring action of rain that falls at an angle to the trail. 



Therefore, trail designers need to refine the conceptual trail 
alignment to utilize areas outside fall-line zones and to use 
stable soils wherever possible. 

4.2 TRAIL LONGEVITY 

The second consideration in the trail design process is trail 
longevity. Trails designed to withstand the erosive effects of 
water, wind, and users have increased longevity. The design of a 
durable, lasting trail works with the undulation (up and down) 
and meandering (back and forth) of the landscape to direct 
water off the trail as quickly as possible. The consideration 
of the Half Rule, the 10-Percenr Rule, Minimal Use of 
Switchbacks, Outsloping of the Trail, Maximum Sustainable 
Grade, Controlling Water on a Trail, and Gaining Altitude on a 
Trail will optimize trail longevity. However, trail longevity must 
be balanced with accessibility. In specific projects where trails 
will be designated and designed for accessibility, as specified 
in Appendix I, Trail Accessibility Guidelines, trail grade should 
be 5 percent or less and no more than 30 percent of the trail 
should exceed 8 percent grade, and the trail grade should not 
exceed 8 percent for more than 200 feet, 10 percent for more 
than 30 feet, and 12.5 percent for more than 10 feet. 

4.2.1 The Half Rule 

Guideline: Design the trail grade at less than 50 percent of 
the grade of the sideslope traversed by the trail (Figure 4.2.1-1, 
Half Rule). 

Sideslope is the natural slope of a hillside.3 Any trail tread that 
descends within the fall-line zone (within 45° of either side of 
the fall line) will tend to intercept water from the sideslope 
above and divert it down the trail tread. To avoid this, design 
the trail tread to be no steeper than half the steepness of the 
sideslope; that is, build the trail tread outside of the fall-line 
zone. Thus, if a sideslope has a 20-percent grade, than the trail 
tread should not exceed 1 0-percent grade. Avoiding the fall­
line zone by keeping the trail tread at no more than 50 percent 
of the sideslope grade is particularly important when building 
trails on low sideslope grades because, at low grades, water will 
move more slowly and remain on the trail longer. The duration 
of soil saturation increases the susceptibility to erosion by trail 
users. 

On well-built trails that undulate and meander with the 
contours of the landscape, the trail tread slope will vary. 
However, on trail segments to be built with steep sideslopes, 

U.S. Department ofTransportation, Federal Highway 
Administration. "Special Structures" Trail Construction and Maintenance 
Notebook. Available at: http:/ /www.fhwa.dot.gov/environment/ 
fspubs/00232839/pagelO.htm 

This trail breaks the half rule instead of slowing sideslope 
drainage, trail grade will intercept sideslope drainage. 
Consequently, water will flow down trail. 

Water will sheet 
across trail 

Sides lope is the natural slope of a hillside. Any trail tread that descends 
within the fall-line zone (within 45° of either side of the fall line) w ill tend 
to intercept water from the sides! ope above and divert it down the trail 
tread. To avoid this, a trail tread should be no steeper than half the 
steepness of the sideslope, that is, it should be built outside of the fa ll-line 
zone. lhis rule applies to all slope trails, even those in nearly flat areas. 

SOURCE: Adapted by the Dangermond Group from the International Mountain Bicycling Association's Trail Solutions. 

Figure 4.2.1-1 
Half Rule 

utilize the half rule up to the maximum sustainable grade. For 
example, a trail with a portion having a 30-percent sideslope 
will have a trail grade as high as 15 percent. However, trail 
grades should not exceed 15 percent since that is the maximum 
sustainable grade. In areas of excessive sideslopes, the use of 
switchbacks will be necessary, as switchbacks will enable the 
trail to be built at less than a 15 percent grade. 

4.2.2 The 10-Percent Rule 

Guideline: Design the trail such that the average trail grade (or 
critical climbing segment on long trails) is equal to or less than 
10 percent (Figure 4.2.2-1, Average Trail Segment Grade). 

Aligning a trail segment with an average tread grade of 10 
percent or less increases the longevity and durability of the 
trail. Using the "average trail segment rule" provides an easy 
way to compute the approximate length needed to reach the 
top of a grade at a sustainable slope when plotting trails on a 
topographic map. Specifically, each 10 feet of elevation gain 
requires a run of at least 100 feet. 

Average Grade (percent) = Rise x 100 
Run 
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Elev: 450ft 1~~~;i:~n x 100% - 8% average grade 

Aligning a trail segment with an average tread grade of 10 percent or less increases 
the sustainability of the trail. Using the average trail segment rule provides an easy 
way to compute the approximate length of trail that will be needed to reach the top 
of a grade at a sustainable slope when plotting trails on a topographic map. 

:'verage grades of 10 percent or less a llow the trail to rise and fa ll without resulting 
m overly steep sections. Most soi ls will sustain tread grades of 10 percent or less. 

SOURCE: Adapted by the Dangermond G10up from the International Mountain Bicycling Associat ion's Trail Solutions. 

Figure 4.2.2-1 
Average Trail Segment Grade 

Because water moves faster on steeply sloped trail treads, its 
erosive capacity is increased. Limiting the average grade of 
the trail tread to 10 percent or less will help limit erosion. In 
addition, limiting a trail to a 1 0-percent grade will provide a 
trail that is accessible to more users. 

4.2.3 Minimal Use of Switchbacks 

Guideline: Reduce the number of short, stacked switchbacks 
when traversing steep terrain; use fewer long switchbacks 
instead (Figure 4.2.3-1, Switchbacks). 

Traversing the slope and following the natural contours of the 
land result in a trail with fewer switchbacks. This approach 
avoids the danger of steep, stacked switchbacks. Trails that 
traverse the slope are less disruptive to the sideslope and its 
vegetation, and are less likely to undermine the slope. They also 
appear more natural, offer more opportunities for connecting 
to interesting places, and are open to better views. 

4.2.4 Outsloping of the Trail 

Guideline: Construct trails with an outslope of2 to 5 percent. 
County preference is for 2-percent outslope (Figure 4.2.4-1, 
Outslope). 

As water drains onto the trail tread from the sideslope above, 
even when the trail is built within 45o of the contours (outside 
of the fall-line zone), there will still be a tendency for water to 
be intercepted and diverted down the trail tread. To reduce the 
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view point 

point of interest 

view point 

PREFERRED 

point of interest 
Fewer long switchbacks 

point of interest 

Traversing the slope and following the natural contours of the land result in a trail with fewer 
switchbacks. This approach avoids the dangers of steep, stacked switchbacks. Trails that 
traverse the slope are less d isruptive to the sideslope and its vegetation, and are less likely to 
undermine the slope. Also, they appear more natural, offer more opportunities for 
connecting to interesting places, and are open to better views. 

SOURCE: Adapted by the Dangermond Group from Hesselbarth and Vachowski's Trail Construction and Maintenance Notebook. 

Figure 4.2.3-1 
Switchbacks 

flow of water down the trail tread, the downhill or outer edge 
of the trail should tilt slightly down from the uphill side of 
the trail. In general, 2 percent provides an adequate sideslope 
in steep terrain that makes it safe and comfortable for users. 
However, on a new hand-built trail where moderate to heavy 
use is anticipated during the rainy season, the trail may be built 
with up to 4 percent of outslope to overcompensate for the 
compaction and displacement that is likely to occur. Typically, 
an outslope should be a minimum of 5 percent on slippery clay 
soils and where the adjacent sideslope is steep and the trail is 
narrow. O ver time, compaction and displacement will usually 
decrease the sideslope, so frequent grade reversals are essential 
for increasing the life of the trail. 

An exception to this guideline is used for switchbacks. Water 
can flow perpendicularly across a series of switchbacks, causing 
damage to the trail. A solution is to inslope the uphill side of the 
trail, above the hairpin turn of the switchback, to direct water 
off the trail (see Section 5.0, Trail Operation and Maintenance, 

regarding construction of switchbacks). 
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4.2.5 Maximum Sustainable Grade 

Figure 4.2.4-1 
Outslope 

Guideline: Trail grades should reflect the conditions of rhe trail, 
including soils, precipitation, erosion and use, and generally 
should not exceed 15 percent for up to 300 feet. 

The maximum sustainable grade of a trail varies and depends 
on many factors, including soils, type and number of users, 
rainfall, tread watershed size, and trail difficulty level. Trail 
segments that exceed 1 0-percent grade will not be as durable 
or lasting and therefore should not be used frequently. 
Soils 

The characteristics of soils play a large role in determining the 
maximum practical grade of a trail. As seen in Table 4.2.5-
1, Properties and Behaviors of Common Tread Materials, soils 
present a variety of characteristics that determine soil stability 
under wet and dry conditions. 

Decaying vegetative materials have no chemical or mechanical 
binding properties. As these materials decay, they will compact 
to a thin slippery layer, ill-suited to steep slopes. C lay and sil t 
form chemical and mechanical bonds that make them resistant 
to erosion when they are dry and compacted. On wet steep 
slopes, these soils can form slip planes that result in mudslides. 

These soils are also subject to downhill displacement by users. 
Grains of sand do not bond chemically; however, the more 
ragged the grains, the better they hold together. They can be 
stable on gentler slopes, especially when wet. Ragged gravel 
has similar properties to sand. Although these soils tend to be 
permeable to water, trail erosion is likely to occur before water 
can percolate into the soil because water moves with greater 
velocity on steeper slopes. Combination soils such as loam 
are the most sustainable, with the bonding properties of clay 
and the permeable properties of sand and decayed vegetative 
matter. 

User Impacts 

User impacts increase on trails with steeper grades due to the 
force required to travel uphill and the force required to slow 
down the speed of descent while traveling downhill. The steeper 
the trail tread, the greater the potential damage from users. 

Precipitation and Vegetative Cover 

The duration, volume, and intensity of rainfall affect the 
maximum sustainable grade of the trail. Although annual 
rainfall in the County is relatively low, individual rainfall events 
can be quite intense, dropping a lot of water quickly, with 
substantial force, and creating splash erosion on the trail tread. 
The steeper the grade, the more crucial it is to have vegetative 
cover on both the sideslope and the trail tread to substantially 
increase the ability of soils to absorb and hold water. Tree and 
shrub canopies intercept water before it reaches the ground, 
allowing the water to evaporate from the leaves. In addition, 
much of the water that penetrates the soil is removed by the 
capillary action of the vegetative roots, and is transpired into 
the air. 

4.2.6 Controlling Water on a Trail 

The best way to control water on a trail is by manipulating 
the tread watershed size by controlling the distance between 
low and high points of trail segments (Figure 4. 1.1-1) . On a 
rolling landscape, align the trail so that it undulates with the 
landscape to automatically produce high and low points on the 
trail, thereby creating smaller tread watersheds. Other methods 
used to control water on a trail include knicks, grade reversals, 
and water bars. 
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TABLE 4.2.5-1 
PROPERTIES AND BEHAVIORS OF COMMON TREAD MATERIAL 

Matenal and Part1cle S1ze Properties and Charactenst1cs BehaviOr m Trail Tread 
Clay (0.002 mm) Clay is very fine w ith a sandwiched Clay is stabl e when d ry, but 

structure that is ioni call y charged in the slippery when w et. It holds water 
middle. Clay results in a slippery tread well. C lay, such as that used in cat 
and is subject to slippage betw een litter, can be used as a soil b inder 
layers on sloped surfaces . w hen mixed w ith less stable soil 

t ypes. 
Silt (0.05 to 2.0 mm) Silt is f ine- to medium-textured Si It is variable. In general, ittends 

sed iment from broken rock. Si Its w ith to be stable w hen dry and slippery 
larger part icles tend to be less muddy w hen wet. Silt can be d usty when 
w hen wet. dry . It can be added to less stable 

soi I ty pes as a binder. 
Sand (0 .05 to 2.00 mm) Sand is coarse-textured broken rock Pure sand treads displace and 

that drains very well. Sa nd has I ittle erode easily. Sand can increase 
resistance to erosio n and displacem ent drainage and com paction 
due to its lack of ionic charge and resistance when added to other 
binders. The more ragged the grains of trail materials. 
the sand, the less li kely it is subject to 
d isplacement and erosion. 

Loam (0 .002 to 2.0 mm) The m ost common soil, loam is a mi x A well-balanced loam is smooth, 
of cl ay, silt, and sand. Depending on firm, and sta bl e on treads w hen 
the mi xture, loam can prov ide a stable, dry. 
well-drained surface. 

Gravel (2 mm to 6 em) Gravel is broken rock w ithout binders. Gravel increases bearing strength 
It prov ides good bearing strength . and load res istance w hen added to 
Angular particles provide some other soi I mixtures. G ravel creates 
stability, w hich pa rtiall y offsets its low a ro ugh bumpy trail that may 
b inding properties . encourage users to walk off the 

trail. 
Cobbles (6 em to 20 em) Cobbles and stones are rocks that need Cobbles and stones add even more 
Stones (20 em to 48 em) smaller particl es, dust, and compaction bearing strength and load 

to fill vo ids and prov ide binding. resistance when added to other soil 
Howev er, cobbles and stones provide mixtures. Th ey create a rough 
strength and load resistance. Rounder bumpy trail that may encourage 
stones are easier to walk on. users to walk off the tra il. 

Crushed stone I Crushed stone is mechanically crushed Crushed stones have vari able 
decomposed granite (s ize rock. Heav ier stone such as behav io r, resistance to 
varies) decom posed granite provides greater compaction, and moderate 

resistance to d isplacement. Rock stones resistance to d isplacement. 
are easier to walk o n. Crushed stones are easily eroded 

by moving water, b ut do not get 
muddy . Decomposed granite is 
commonly used in new ly b uilt 
trails, not in preex istin g trai ls. 

Humus (organic soil, no O rganic product of vegetation decay Hum us ruts easil y. Humus is also 
size) w ith no binders and littl e mineral easily di spl aced unl ess bound by 

content, w hich com pacts to a thin layer roots. It is not generall y 
over time. recommended for use as tread. 

SOURCE: Adapted by the Dangerm ond Group from Parker, Troy Scott. 2004. N atural Surface Trails by Destgn. Boulder, 
CO : Nature Shape, LLC. 
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Guideline: Design knicks into straight flat sections of trails 
to drain water from locations that are likely to be subject to 

puddling (Figure 4.2.6-1, Knicks). 

A knick is a semi-<--ircular, 

non-cohesive soils such as 
should never be built on 

SOURCE: .A.ddptPd by the 0dngf'rmond Group from thf' lnt!'rndtiondl Mountlin Bicycling /\ssocidtion's Tr~il Solutions 

Figure 4.2.6-1 

Knicks 

A knick is a semi-circular, graded section of trail, between 5 
and 10 feet in diameter and sloped about 10 percent to the 
outside. Knicks work well on non-cohesive soils such as sand, 
pumice, and decomposed granite and are generally built into 
gentler sections of the trail where water tends to puddle. 
Decomposed granite is used when building new trails, not 
on preexisting trails. By effectively creating a low point on 
the trail, they provide drainage relief. As a safe practice, place 
knicks where they will be visible to all trail users. Never place 
knicks on or just past curved sections of the trail. Users, and 
particularly mountain bicyclists, will usually anticipate knicks 
by migrating toward the shallower, uphill side of the trail to 
pass across knicks. 

Rolling Grade Dip 

Guideline: Design rolling grade dips into straight inclined 
sections of trails to divert water from trail tread (Figure 4.2.6-
2, Rolling Grade Dip). 

A rolling grade dip is a knick combined with a 10- to 20-foot 
ramp downhill of the knick. Design the dip to be longer than 
the average length of a bicycle (9 feet). Construct the ramp 
from the excavated dirt; outslope the ramp at 5 percent. On 
unstable soils, reinforce the ramp with subsurface rocks. Add 

A rolling grade dip is a knick combined with a 10-to 20-foot downgrade 
downhill of the knick. The dip should be longer than the average length 
of a bicycle (9 feet). The downgrade is constructed from the excavated 
dirt and should be outsloped at 5 percent. On unstable soils, the 
downgrade should be reinforced with subsurface rocks, and clay should 
be added to the soil for additional binding capacity. Alternatively, the 
entire rolling grade dip should be carved out of the trail tread. 

SOURCE: Adapted by the Dangermond Group from the International Mountain Bicycling A5sociation's Trail Solutions. 

Figure 4.2.6-2 
Rolling Grade Dip 

clay to the soil for additional binding capacity. Alternatively, 
carve the entire rolling grade dip out of the trail. 

Grade Reversals 

Guideline: Control the erosive action of water by using grade 
reversals to reduce tread watershed size (Figure 4.2.6-3, Grade 
Reversals). 

A grade reversal is a segment along the trail where the trail 
levels out and then changes direction, dropping in elevation for 
10 to 50 linear feet before rising again. Grade reversals can also 
be utilized as resting intervals. Build grade reversals into trails 

where the contours of the land naturally undulate, working 
with the natural flow of water down existing swales and 
ravines. Grade reversals create low points for the trail segment 
and therefore set the boundaries for tread watersheds. A careful 
assessment of the expected amount of water to drain from the 
slope determines the frequency of use of grade reversals. The 
use of frequent grade reversals creates smaller tread watersheds. 
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Another method for working with contours to get water off 
the trail is to take advantage of the meanders of the contours. 
Rounding a corner provides an opportunity for water to exit 

the trail. The combination of outslopes and meanders on the 
trail encourages water to exit the trail at curves. One caution 

Water will remain on 
the trail and cause erosion 
if there are no grade reversals. 

Using gmde reversals 
reduces the tread watershed 

SOURCE: Adaplt!d by SapphtJ~ EnvironmO;'ni<ol, Inc from ihl:! lnt<;>rnalionOJI MOJuntain Bityd ing A>~<Kiation ' ~ Trail S<Jiutio ns, 

Figure 4.2.6-3 
Grade Reversals 

is to keep tread watersheds short so that the amount of water 
washing off the trail at corners will not wash out the trail. 

In addition to providing trail drainage, both undulations and 
meanders add to the natural feel of a trail and provide interest 
for the users. 

Water Bars 

Guideline: Install water bars to divert water off the trail. 

The use of water bars depends on the outslope, the inslope, 
and existing conditions of the proposed trail site. Water bars 

are usually formed by placing large stones or wood logs across 
rhe trail thread at a 20 percent to 30 percent angle from the 
normal right angle. W ater moving down the trail is turned off 
the trail when it comes into contact w ith the water bar. Water 
stones or wood logs should be keyed or anchored in place with 
other stones or w ith 5/8-inch screws drilled in the logs and 

set approximately 3 feet in the ground. Water bars should be 
installed slightly above the trail tread and should be flushed 
with the top of the downhill slope of the trail tread. 

Section 4 I Trail Design 

4.2.7 Gaining Altitude on a Trail 

Aligning trails with the contours of the landscape results in 
a durable trail. However, there are many reasons for aligning 

segments of a trail at angles to the contours. Destinations such 
as views, water features, rock formations, or mountain passes 
may require an uphill climb, and this may require the trail 
to reverse directions several times while climbing the slope. 
Although the half, 10-percent, and maximum sustainable 

grade rules provide guidance for aligning and building durable 
trails at angles to the contours, obstacles such as property lines, 
water features, rocks, and bogs may require the trail to reverse 
directions. Well-designed and well-placed climbing turns and 
switchbacks provide a practical way to redirect the trail. 

Climbing Turns 

Guideline: Redirect trails with climbing turns on trail segments 
with grades of7 percent or less, where the half, 10-percent, and 
maximum sustainable grade rules are not feasible (Figure 4.2.7-
1, Climbing Turns). 

Keep t urn 
r<~ dius d S 

wide as possib le 

O ublope 5% 

Sho rt sectio n o f the trai l 
(the apex oi the tum) lies 

di rectly in the fa ll line 

Climbing tum:; ~huu ld be u::;ed on ly on :dopes that are up to 20 percent or lt:>S:; 
bP.Cause the minimum n~commendP.d 20-font turning rad ius ind udes a short section at 
the apex of thP. turn that l i e~ d iwl"tly in the fall line. Despite the gentle slopes, 
drclinage nf!f!ds to bf! cawtully m ntrollf'd by nutslnping the trail and placing gradf! 
rP.versals (grade d ips) just uphill of the tum. The grade revP.rsal should be complete 
prior to entering the tum. Placing rocks along t rail edgPS to prP.VP.nt erosion, or 
amloring, thf' downslopf' portion o f thf' trail would increase d urability in th is <:~ rea , 

and <~ lign ing the curve around the ndtural ba rrier such as a rock or a trPP \vould 
d iscourage users from cutting the C U I"'.' P short. 

SOURCE: Adapted by the D.\ngermond Gro up irom lhP International .\iountain Bicyding A~sociation·~ Trail Solutions 

Figure 4.2.7-1 
Climbing Turns 

Use climbing turns on slopes that are 7 percent or less because 
the minimum recommended 20-foot turning radius includes a 



short section at the apex of the turn that lies directly in the fall 
line. Despite the gentle slopes, drainage needs to be carefully 
controlled by outsloping the trail and placing grade reversals 
(grade dips) just uphill of the turn. Placing rocks along trail 
edges to prevent erosion (also known as armoring) along the 
downslope portion of the trail will increase durability in this 
area, and aligning the curve around a natural barrier such as a 
rock or a tree will discourage users from cutting the curve short. 
When aligning the trail, selecting a level area for the turning 
platform will greatly improve the stability of the climbing turn. 
Nonetheless, construct the downhill portion of the turning 
platform by filling with excess soil. A stable base of adequately 
compacted soil for the turning platform is easily achieved when 
using machinery to build a trail. However, retaining walls are 
required for inadequately compacted soils when building a trail 
by hand. 

Rolling Crown Switchbacks 

Guideline: Use rolling crown switchbacks to turn trail segments 
back uphill, where the half, 1 0-percent, and maximum 
sustainable grade rules are not feasible (Figure 4 .2.7-2, Rolling 
Crown Switchback). 

Wato:or d ra ins 
out the OOt:k 

Tread should be insloped 
approaching landing 

of landing ...::..-------'<-

greater 

G rude revers..1l 

Natural or p laced 
b.J rrier 

Crowned l<mding 
sloped 5% in al l 
d irat ions 

outslopPd fo llow ing 
landing 

20% or 
gro::c~tt:?r • 

\-Vh~n d~igning tr.lil alignments, locJte rol ling c:rovm sw itch bar ks on gentlt! 
s lop~, kf>f>ping the trail on the contour on both approach~. To d irPCt watP.r off 
of the tra il bPhind the land ing, p lace a grad!" revPr<>a l ,md in•dope thP tra il juc,t 
p rior to thf> a pex (la nding) of tlw sw ichback and c:rpate a cro\vnPd land ing at thf> 

.Annnring the front of the land ing \Vith a retraining wal l w ill hPip stabil ize 
im idf> m mPr of thf> tum . Aligning thf> curvf> around a natura l barriPr such ac; 

a rock nr a tt?P w ill d isco uragP usPrs from cutting the switch back. If a na tura l 
barrier is not conven iE>nt, placing a n.x k or planting vegetation is re-::ommended. 

SOURCE: Adaptt>d by th"' D:tn~rmond Gro op from 1ht> ln1o=rnatiunal Muuntain BkydingA~~.x:i:i1 ion ' o Tra il Solution~ 

Figure 4.2.7-2 
Rolling Crown Switchback 

When designing trail alignments, locate rolling crown 
switchbacks on the flattest area possible, keeping the trail on 
the contour on both approaches. To direct water off the trail 
behind the landing, create a grade reversal, inslope the trail 
just prior to the apex (landing) of the switchback, and create 
a crowned landing at the apex. Armoring the front of the 
landing with a retaining wall is necessary on hand-built trails. 
Depending on the steepness of the sideslope and the stability 
of the soil, this may not be necessary when using machinery to 

construct the trail. As with climbing turns, aligning the curve 
around a natural barrier such as a rock or a tree will discourage 
users from cutt ing the switchback. Include the placemen t of 
a rock or planting of vegetation in the design of the climbing 
switchback where there is not a conveniently located natural 
barrier. 

Insloped Turns 

Guideline: Use insloped turns to improve trail flow, reduce 
skidding, trail widening, and lateral soil displacement (Figure 
4.2.7-3 , Ins/oped Turns). 

Backslope blended with 
insloped tread. 

Sideslope grade of 
25% or less is best. 

SOURCE: Trail Solutions IM BA's Guide to Building Sweet Singletrack, 2002 

Natural or Placed Barrier. 

Figure 4.2.7-3 
Insloped Turns 
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Insloped turns are easiest to build on sideslope grades below 
25 percent. On steeper slopes, the lower section of the turning 
platform should be raised. For every 10 percent of sideslope 
steeper than 25, the lower side of the turning platform should 
be raised by 1 foot. Turns should be constructed to improve 
a trail user's experience by allowing the user to retain speed 
and flow. When constructing a turning platform, the lower 
portion of the platform should be reinforced with a retaining 
wall. A retaining wall may also be needed to hold longer banks 
or berms in place and to withstand the forces riders apply as 
they push their mountain bikes through the turn. The wall 
should start after the grade reversal on the top leg of the turn 
and continue around the outside of the turn until it meets 
the lower leg. In addition, the turn radius of an insloped turn 
should range between 10 to 15 feet. This enables the user to 
move through the turn without a change in speed. Finally, very 
little inslope is required to accomodate a smooth flow through 
the turn. This may require as little as a 7 -percent tilt towards 
the inside of the turn. While there is no standard height or 
recommended insloped angle to the bank, the steeper the side 
slope, the steeper and higher the bank should be. 

4.2.8 Traffic Calming Design 

Trails attract many mountain bikers of varying skills. On a 
multi-use trail, experienced mountain bikers may ride too fast 
and make other visitors uncomfortable, while inexperienced 
mountain bikers may brake too suddenly when approaching 
a turn and cause damage to the trail. In order to preserve 
the recreational experience of a trail, features should be 
implemented to provide both traffic calming functionality 
along with an enjoyable experience (Figure 4.2.8-1, Chokes and 
Corralling). 

Guideline: Corral the Trail 

Include objects to define boundaries of the trail and to emphasize 
turns. These are also known as trail anchors. Natural elements 
should be used as trail anchors. This may include rocks, logs, or 
trees or any other natural feature that is prevalent throughout 
the trail area. These obstacles should be placed on either side 
of the trail to serve as both physical and visual barriers to keep 
visitors on the trail and to slow riders. 

Guideline: Chokepoints 

Create narrowing pathways along the trails with natural 
barriers such as rocks, plants, logs, and trees. These are also 
known as gateways and should be strategically placed where 
visitors should slow down, such as intersections or sharp turns. 
Chokepoints encourage mountain bikes to gradually apply 
their brake well in advance; as it provides the illusion of a 
technical challenge. It is important that these narrowing flows 
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SOURCE: Trail Solutions IMBA's Guide to Building Sweet Singletrack, 2002 

Choke 

New, more 
enjoyable trail 

Old straight trail 

Figure 4.2.8-1 
Chokes and Corralling 

fit naturally with the trail so they do not become a nuisance to 
visitors. 

Guideline: Use Turns 

Designing a trail with many tightly bound twists and turns can 
assist in slowing user traffic. Since trail users must stay focused 
on an ever-changing trail, users may experience a challenging 
and quick-paced ride. However, tight and twisting turns only 
give off the illusion of speed without allowing trail users to ride 
at a fast pace. 

4.3 APPLICATION OF DESIGN GUIDELINES 

The third consideration in the trail design process is the 
application of standard design guidelines. This section 
covers trail design guidelines for the various classifications of 
trails, water crossings, retaining structures, signs, and other 
appurtenances. These design guidelines facilitate the consistent 
design of high-quality County trails that are readily recognized 
by residents and visitors. To achieve this, it is important to 
maintain consistency throughout the trail network through 
standardization of design; quality of construction of trails, 
parking lots, rest areas, bridges, and other structures; and clear 
and consistent signs. 



TABLE 4.3.1 -1 
TRAIL CLASSIFICATION GUIDELINES 

Trail Classification Trail Grade Surface Tread I Trail Width Outs lope 
(percent) (feet) (percent) 

Urba n Pedestrian < 5% Asphalt* 1 0 to 11 2% 
Path < 8% fo r <1 00' Crusher fin es* 

w ith rai l Decomposed gran ite 
Recreational <5% Natural surtace 8 to 10 2% 
Pathway <8% fo r < 100' <4% 

< 12% for <50' 
Natura l Tra il 1 <5% Natural surface 7 to 10 2% 

<8% fo r < 150' <4% 
< 12% for < 50' 

Natura l Tra il 2 <5% Natural surtace 5 to 8 2% 
< 8% fo r <1 00' <4% 
< 12% for <50' 

Natura l Tra il 3 < 5% Natural surface 2 to 3 2% 
<8% fo r <200' < 5% 
< 12 % for < 50' 
< 15% for <20' 

NOTE: *Asphalt and crusher fmes used 1n trail surface s cannot be road based and cannot contam toxtc chem tcal s. 

4.3.1 Trail Guidelines 

There are four categories of trail development within the 

County. The guidelines for each category are designed to 

accommodate a variety of users, sites, and trail materials (Table 
4.3 .1-1, Trail Classification Guidelines). There are differences 

with certain guidelines specific to the type of user. For each 
trail classification, a diagram has been provided that depicts the 
design guidelines for that particular trail classification (Figure 

4.3.1-1, Recreational Pathway; Figure 4.3.1 -2, Urban Pedestrian 
Path; Figure 4.3.1-3, Natural Trail 1; Figure 4.3.1-4, Natural 
Trail 2; and Figure 4.3.1-5, Natural Trail 3). This manual 

focuses on natural surface trails and therefore does not include 
guidelines for the Class I Bikeways referenced in the Highway 
Design Manua/.4 

For trails that are adjacent to streets, the guidelines will be 
slightly modified to accommodate a larger trail width of 10 

feet (Figure 4.3.1-6, Multi-use Front Yard Trail on Secondary 
Roadway). 

For all trail classifications, the clearing limits to the sides of the 
trail should be 2 feet, and the vertical clearance should be 10 
feet for trails that exclude equestrian and 12 feet for t rails that 

include equestrian (Figure 4.3.1-7, Clearing Limits) . 

4 California Department ofTransportation. 1 February 2001 . 
Highway Design Manual, Chapter 1000. Bikeway Planning and Design. 
Sacramento, CA. Available at : http://www.dot.ca.gov/hq/oppd/hdm/pdf/ 
chp1000.pdf 

It is the County's objective to have trails within the County be 
multi-use, which the County defines as including equestrians, 
hikers, and mountain bikers. In order to accommodate these 

users, it is recommended that trails be a minimum of 5 feet 
wherever possible; however, this does not preclude trails that 
are 3 feet wide from being designated a multi-use t rail. Where 

trails are narrower than 5 feet or where 5-foot-wide trails will 
experience a high level of traffic, it is recommended that wider 
turnout areas of 6 to 10 feet be provided every quarter mile to 

allow for passage of trails users. In addition, it is recommended 
that where narrower trails cross terrain with excessive sideslope, 
typically greater than 45 degrees, the trail width be expanded 

to a minimum of 6 feet. 

It is recommended that trails that are multi-use allow users 

sufficient line of sight to react to other trail users. The following 
line of sight guidelines are recommended: 

1. Minimum +1- 85 feet for trail grades of 
5-10 percent 

2 . Minimum +1- 50 feet for trail grades of 

10- 12 percent and at blind turns5 

In order to address the concerns of all trail users, a design 

where soft-surface trails are located adjacent to hard surface 
trails for use of mountain bikes traveling at speeds in excess of 
equestrians may be considered. 

Santa Monica M ountains Area Recreational Trails (SMMARD 
Coordination Project. September 1997. Final Summary Report. 
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Figure 4.3.1-1 
Recreational Pathway 
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Figure 4.3.1-3 
Natural Trail1 
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Figure 4.3.1-7 
Clearing Limits 

4.3.1.1 ADA Compliance 

In 2002, the Federal Register published Americans with 

Disabilities Act (ADA) guidelines pertaining to recreation. 6 

However, the guidelines do not cover outdoor facilities 
such as trails. The Architectural and Transportation Barriers 

Compliance Board (Access Board) is currently developing new 
guidelines for outdoor developed areas that will cover access 
to trails in addition to other outdoor areas. As of February 

2008 , the comment period for the Proposed Guidelines for 
Federal Outdoor Developed Areas (Guidelines) had ended 
and the final version was being developed _? According to the 

proposed Guidelines, trails that will have to be compliant with 
the ADA are those designed specifically for pedestrian use and 
multi-use, where pedestrian travel is one of the designated uses 

for which the trail was created. However, the guidelines will 
not be applicable to trails designated for another use, such as 

mountain biking or equestrian , whether o r not pedestrians 

6 Architectural and Transportation Barriers Compliance Board. 3 
September 2002. ''ADA Accessibility Guidelines for Recreation Facilities." 
Federal Register, 36 CPR Part 1191 (Docket No. 98-5) RIN 3014-AA16. 
Available at: http:/ /www.access-board.gov/recreation/final.htm 
7 U.S. Access Board. Accessed 1 February 2008. "Public Provides 
Input on Guidelines for Federal Outdoor Sites:' Available at: http://www. 
access-board.gov/news/ outdoor-corrnnents .htm 
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will be utilizing the trails. Way-finding signs for these types 
of trails are necessary. The Arroyo Pescadero Trail in Whittier 
provides proper way-finding signs (Figure 4.3.1.1-1, Arroyo 

Pescadero Accessible Trail). The guidelines also recognize that 
full compliance with the guidelines will frequently be limited 
by environmental constraints.8 

On September 15, 2010, the Federal Register published revised 
final regulations for ADA guidelines, known as the Final Rule.9 

The Department of Justice's revised ADA regulations regarding 
trails, 10 which became effective March 15,2011, will affect the 
Trails Manual. The Trails Manual is not intended to serve as 
a policy document. As required by the 2011 ADA ruling, the 
LACO-DPR has established an interim policy that is available 
on the LACO-DPR Web site. The potential for appeals to the 
2011 ADA rulings is beyond the scope of the Trails Manual. 
Given the potential for ADA compliance standards to continue 
to evolve over time, the LACO-D PR staff will consider ADA 
regulations during the planning phase of the project and 
demonstrate compliance with regulations that are in place at 
the time of the trail project planning effort. 

4.3.2 Water Crossing Guidelines 

Incorporating outslopes and rolling grade dips into the trail 
design greatly reduces the amount of water channeling down 
a trail. Design trail alignments to avoid streams and wetlands 
in order to reduce potential impacts to those areas. Design 
the trail alignments, and related culverts and bridges, to avoid 
and minimize impacts to stream and wetland ecosystems 
to the maximum extent practicable. These ecosystems are 
protected by state and federal laws and subject to the regulatory 
jurisdiction of the U.S. Army Corps of Engineers and the 
California Department of Fish and Game. The California 
Coastal Commission has additional regulatory authority in 
the coastal zone. Undertake all feasible engineering solutions 
to maintain the baseline hydrologic conditions. In areas where 
a trail must traverse areas of surface water, consider design 
options such as the use of prefabricated clear-span bridges, 
culverts, underdrains, or puncheons. 

4.3.2.1 Bridges 

One means of crossing a channel and water is via a bridge. 
Bridges that span the stream are preferable to in-stream crossing. 

U.S. Access Board. Accessed I February 2008. "Proposed 
Architectural Barriers Act Accessibility Guidelines for Outdoor Developed 
Areas." Available at: http://www.access-board.gov/outdoor/nprm/ 
9 U.S. Department of Justice. Americans with Disabilities Act. 
"Revised ADA Regulations: Implementing Tide II and Tide III." Available 
at: http:/ /www.ada.gov/regs20 I O/ADAregs20 I O.htm 
10 U.S. Department of Justice. Americans with Disabilities Act. 
"Revised ADA Regulations: Implementing Tide II and Tide III." Available 
at: http:/ /www.ada.gov/ regs20 I 0/ ADAregs20 I O.htm 
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Arroyo Pescadero Accessible Trail 

Bridges can take the form of small structures spanning a few 
feet to large structures spanning greater than 10 feet (Appendix 
], Design Guidelines). Larger bridges are typically custom 
designed and manufactured, and are typically made of wood, 
metal, or composite materials. Design guidelines for large 
bridges (in terms of spacing of railings and location of footings 
outside of stream channels) should conform to those provided 
for a small bridge. Additionally, bridges must be designed to 
withstand the weight of the trail users, especially in equestrian 
trails. Bridges on equestrian trails must bare the weight of the 
horse and rider. 

4.3.2.2 Culverts and Underdrains 

In areas with continuous or seasonal small amounts of water 
flows in channels, a culvert may be a better option than a 
bridge due to the cost of construction. However, do not 
attempt the use of culverts for medium to large streams, or any 
stream located in a sensitive habitat area. The size of the culvert 
pipe used is dependent on the volume of the flow of water 
and should be able to accommodate the peak flow. Utilize a 
minimum culvert pipe size of 24 inches in diameter. A typical 
design for a culvert is included in Appendix J. 

In areas along a trail where water is pooling, another option is 
the installation of an underdrain system to increase the ability 
of water to flow through the trail tread and off the trail. A 
typical design for an underdrain is included in Appendix J. 

Design culverts and pipes with an exit point that dissipates the 
flow and velocity of water, thus reducing the erosive potential of 
the discharged water. Use rocks harvested during construction 
of the trail to install rock spillways to dissipate water flows at 
culvert and pipe exit points. Details for a rock spillway are in 
included in Appendix J. 



4.3.2.3 Puncheons 

Design trails to avoid wetlands wherever possible. Use puncheon 

type trails to traverse unavoidable wetland areas, such as bogs and 
other permanently wet soils. A puncheon consists of an elevated 

wood boardwalk on posts that reduces the impacts of a trail 
on the natural hydrological regime of the area. An alternative 
to installing a puncheon is installing a tread, such as a large 
rock or log that does not pose a hazard to users and is capable 
of withstanding the flow of water for typically intermittent 
flows. In all cases, disturbance of an existing hydrologic regime 
should be reduced to the maximum extent possible. Appendix J 
includes details for the construction of a puncheon. 

4.3.3 Trail Guidelines Specific to Environments 

4.3.3.1 Coastal Trails 

In designing coastal trails, the trail environments consist of 

stable and unstable terrain, fragile vegetation, and micro­
environments. When determining the placement of the trail, 
avoid areas that would potentially impact sensitive habitats by 
using raised boardwalks or sand ladders. The County of Los 
Angeles recommends that trail builders consult the U.S. Forest 
Service's manual on Wetland Trail Design and Construction 
for appropriate construction methods in sensitive coastal 

environments. 11 Visual appeal is also an important design 
factor in coastal trails. Therefore, when additional structures are 
incorporated into the design of the trail, the structures should 
be kept low to the ground and use materials that blend with the 
landscape and are durable to avoid intruding trail users' vision. 

As a result, construction of trails on unstable surfaces or 

environments that could become unstable with the construction 
of a trail should be avoided. An example of an existing coastal 

trail in the County of Los Angeles is the Abalone Cove Trail in 
Rancho Palos Verdes (Figure 4.3.3.1-1, Abalone Cove Coastal 
Trail). 

4.3.3.2 Urban Trails 

Urban trails, due to their locations in highly populated areas, are 

utilized by many people at different fitness levels for a range of 
reasons. Therefore, safety is the most important consideration 
in designing urban trails. It is important that urban trails are 
designed in accordance with traffic engineering standards. 
The Metropolitan Transportation Authority Congestion 
Management Plan (CMP) and the Transportation element of 
the County of Los Angeles General Plan should be consulted 

to determine the traffic impacts of a trail. In addition, way-

11 U.S. Department of Agriculture Forest Service. 2001. Wetland 

Trail Design and Construction. Available at: http://www.fhwa.dot.gov/ 
environment/fspubs/01232833/index.htm 

Abalone Cove Coastal Trail 

finding signs ensure the safety of urban trails. The purpose of 

urban trail signs is to indicate the required change in traffic, 
the behavior required of the trail users, and the need to switch 
gears at intersections.12 

Fencing is also important in the design of urban trails. Fencing 
identifies the route of the trail as well as alerts motorists when 
trails are in the proximity of streets. Fencing should be shorter 

than 50 percent of the trail easement width and outside the trail 
tread and easement. Fencing over 30 inches in h eight should 

have a second rail to prevent ponies from ducking under a high 
top rail. 13 Fencing should also be smooth to prevent injuries to 
trail users. An example of an urban trail is the Walk for H ealth 
Trail in Kenneth Hahn State Recreation Area (Figure 4.3.3.2-
1, Walk for Health Urban Trail). 

12 City of Los Angeles, Department of City Plar1ning. February 
2004. Guide to Trail and Horsekeeping Specifications, New Construction, 

Private Property Easements, and Public Right ofWay. "Development of 
Trails." Prepared by rhe Foothill Trails Disrricr Neighborhood Council Ad 
Hoc Trails Committee. 
13 C ity of Los Angeles, Department of city Planning. February 
2004. Guide to Trail and Horse keeping Specifications, New Construction, 
Private Property Easements, and Public Right of Way. "Development of 
Trails." Prepared by the Foothill Trails Disrrict Neighborhood Council Ad 
Hoc Trails Committee. 
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Figure 
Walk for Health Urban Trail 

4.3.3.3 Desert Trails 

The greatest challenge in designing desert trails is erosion. In 
the desert, water causes erosion, which can be detrimental if 
the erosion occurs on trails. On non-desert trails, as indicated 
in Section 4.2, Trail Longevity, trail grade should be 5 percent 
or less and no more than 30 percent of the trail should exceed 
8 percent grade, and the trail grade should not exceed 8 percent 
for more than 200 feet, 10 percent for more than 30 feet, and 
12.5 percent for more than 10 feet. However, in desert trails, 
to prevent erosion the grade should be between 5 percent and 
7 percent. 14 

Soil types are critical in the longevity of desert trails. In loose 
soils with low shear strength, minimal grads and buttressing 
features, such as crib walls and grade reversals should be 
incorporated where feasible. 15 

14 Flint, Mark. Desert Trails: Designing and Building Trails in a 
Harsh and Demanding Environment. "Design." 
15 Flint, Mark. Desert Trails: Designing and Building Trails in a 
Harsh and Demanding Environment. "Design." 
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Another concern with desert trails is identifYing the trail for trail 
users. As there is generally less vegetation and an abundance of 
exposed rock within the desert the alignment of the trail is not 
as readily apparent as it is in other environments. Therefore, it 
is recommended that the trail be marked with postings every 
quarter mile to help prevent users from straying from the trail 
as is done along the portions of the Pacific Crest Trail (PCT) 
in the Mojave Desert (Figure 4.3.3.3-1, PCT in the Mojave). 

4.3.3.4 Foothill Trails 

Figure 4.3.3.3-1 
PCT in the Mojave 

The issue of most concern related to the design and construction 
of foothill trails is erosion. Preventing erosion will ensure the 
safety of all trail users and increase the longevity of the trail. 
When designing and constructing foothill trails, refer to all 
erosion guidelines. Specific erosion guidelines can be found in 
Section 4.1.4, Erosion, of this Trails Manual. 

4.3.4 Multi-Agency Trails 

Trails within the County of Los Angeles are likely to cross into 
jurisdictions surrounding the County of Los Angeles, such as 
the numerous connections both to City of Los Angeles and 
occasional connections with the other 87 cities in the County 
and the U.S. Forest Service. Other jurisdictions may have trail 



policies or standards thar difFer from those within the County 

of Los Angeles. For example, .1 muh:i-use trail may go from 

the County of Los Angeles, vvhere pedestrians, equestrians, 

and mountain bikers are olllo\ved, to the City of Los Angeles, 

vvhere only pedestrians and equestrians axe pennin:ed. \XIhen a. 

trail passes inro another jurisdiction, rhe policies of rhe Li\CO­

DPR, including Lhe multi-use policy, no longer apply. \Xlhen 

planning a trail, initially, it is recommended that outreach be 

made to the agencies involved \virh the goal of maintaining 
continuity 1::)f the duration of the traiL However, in situations 

where there \vill be differences either in the users allovved or 

in the lrail design, such as a decrease in the trail widLh, iL is 

recommended that the rrail provide \vay-1-lndine; sie;ns at the 

rrailhe.1d to notify users before rhey ser out of rhe upcoming 

changes along the traiL 1v1oreover, the County seeks to develop 

multi-use trails even vvhere such trails connect to adjacent 

jurisdictions that do nor accommodate multi-use uails. In such 

an evenr, sie;ns \Vlll be used to notify trail users of a chane;e in 

Jurisdiction and any corresponding changes in allowable uses. 

T n addition, in situadons where there is a change in the users 

allcnved, it is recommended thou a turnout area be provided to 

allow for trail users to safely turnaround. 

4.3.5 Retaining Structure Guidelines 

Use retaining strunures w remediate areas expected to be 

temporarily unstable during construction, as vvell as inherently 

unstable site conditions. In are.:lS of excessive slope, typically 

grearer rha.Ji 115 degrees, a retaining suucture may be required. 

Hov.,rever, certain e;eoloe;ic materials, such as e;ranitic rocks, 

bedrock, and older alluvium sediments, may be able to 

wirhstand slopes greater rhan 4-5 degrees. Design the placemenr 

of retaining structures consistent \vlrh the slope of the surbce 

terrain, the underlying geologic structure, parent material and 

surface soils, and the space available for trail consuunion. In 

certain siLe-spedilc instances, a geotechnical engineer may be 

required to provide additional recommendations on desie;n 

and placement of retaining suucmres for the prorecdon of 

structures or life. Trail retaining structures can take the 1::-Jrm 

of rock walls or I-beam \valls as specified in Appendix J. Utilize 

a uaditional reraining wall to protecT trails a.nd a.ppurtenam 

srrucrures from the movement of soik 

4.3.6 Way-Finding Signs 

\'\lay-11nding signs include the use of all in1:rJrmational graphics 

and text displays locared along uail corridors. 'X1ay-finding signs 

should also include emergency response in!Ormalion, such as 

emere;ency phone numbers and rrail addresses if applicable. 

t:mergency response to County uails \vill be provided by 

various agencies, depending on the location. In many cases, the 

closest public agency \vill respond, \vhlch may include County 

sheriffs, loca.J police, or national forest personnel. 

Way-findine; sie;ns may be located in or on rhe e;round, or 

suspended or .lttached to .1 suLKnue. \Xl.1y-finding sign poles 

should be higher to prevent vandalism, and constructed or 

tre.:ued to minimize the efrects of graffiti. 

1he U\CO-DPR has adopted a trail way-findinr; sie;n 
progr~un. The irllent of this primary Lrail way-ilnding sign 

program is to identifY the typical County uail signs, which 

vvould be applied Countyvvide, cognizant of limited stafF and 

funding resources. The trails logo was approved in 2010 by 

the LACO-DPR Director and has been applied in trail staging 
areas in a fe\v localions. The goal is to apply this fl)r "br~mding" 

purposes. The rrail monumental sie;ns include tvvo styles, one 

reflecting a contemporary design and another more rustic 

version 1::-Jr application in either vvilderness or rural depending 

on the surrounding contexts. The way-finding sign is new to 

the _L_/i..CO-DPR; while being siniplistic, it is intended to be 

easy to maintain and readable. Detailed examples of the trail 

vvay-Gnding sign program are provided in Appendix K, Wft}­

Finding Sigm. 

The directional and other way-finding sign configurations 

\Vere developed w be simple, clean, and easy to read. County 

trail signs are broken down into highway, regulatory, and 

infl)rmational types (Fie;ure 4.3.6-1, Highway) Regularm:y, 
and ln_fOnnationa! ,)'igns!. Orher jurisdicdons' uail signs are 

not included in the Trails lvlanuaL This section provides a 

brief description olnd purpose of each sign type, as vvell as the 

recommended location and frequency for rheir pla.cement. A 

derailed description of each individual sie;n type, indudine; 

visual examples, is provided in Appendix K. 

Integr.:lte the appropriate sign type into the trail design. Well­

designed signs serve many purposes: 

• Provide posllive exposure to alLracL more 

users 

• Orient and educate dw user to the tr.1il 

• Reassure the user that he or she is on the right 

tr.:lil "md will not get lost 

• Tlelp with safety issues such a<; road crossings 

• Trailheads include emere;ency response 

infOrmation, such a,s emergency phone 

number and trail address if applicable m 

facilitate dispatch of emergency response 

personnel vvhen needed 

• Alert users w unusual uail conditions (e.g., 

storm damage, hazards, lrall closings) 

• Provide information abour e;eoe;raphic, 

environmental, biological, .md hiswric 

1:eatures, and other types of interpretive vvay­

finding signs \Vhere .:lpproprlate 

• Describe etiquette for all users 
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• 
• 

• 

• 

Indicate mileage 
Provide information for emergency responders 
(trail identification system) 
Demonstrate that, in natural areas, human 
impact should be minimized 
Sign poles should be placed high enough to 
prevent vandalism 

Example Highway Informational Sign 

Example Informational Wayside Exhibit 

Figure 4.3.6-1 
Highway Regulatory and Information Signs 

4.3. 6.1 Highway Signs 

Design must conform to the standards of the various agencies 
that regulate highway signs (e.g., state, county, municipalities). 

Information Signs 

Description and Purpose: Information signs provide 
basic trail information to motorists and trail users at 
the initial highway approach to the trailhead, public 
recreation area, and places of cultural interest. Design 
the signs so that approaching motorists are able to read 
the sign from the roadway and well in advance of the 
highway exit ramp. 
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Location and Frequency: Posting of signs falls under 
the jurisdiction of the relevant highway regulatory 
agency, such as the California Department of 
Transportation (Caltrans) or U.S. Department of 
Transportation. Coordinate with the appropriate 
highway agency regarding all highway signs. 

Warning Signs 

Description and Purpose: Warning signs provide a 
warning to motorists and trail users of approaching 
trail and street intersections (Figure 4.3.6.1-1, Trail 

Intersection Signs). Provide clear way-finding signs for 
both motorist and trail users well in advance of the 
intersection. 

Location and Frequency: Place signs at every street 
and trail intersection. Posting of signs falls under 
the jurisdiction of the relevant highway regulatory 
agency, such as Caltrans or the U.S. Department of 
Transportation. Coordinate with the appropriate 
highway agency regarding all highway signs (Figure 
4.3.6.1-2, Trail Crossing Sign). 

Figure 4.3.6.1-1 
Trail Intersection Signs 



Trail Crossing Sign 

4.3.6.2 Regulatory Signs 

Regulatory signs, produced by the County of Los Angeles, 
delineate the permitted uses on the trail, the operator of the 
trail, and the boundaries of the trail easement. 

Permitted Use (Usage Control) Signs 

Description and Purpose: Permitted use signs 
provide information to trail users about permitted 
and non-permitted uses of the trail. An example of 
a permitted use sign is located at Bonelli Park in San 
Dimas (Figure 4.3.6.2-1, Bonelli Park Permitted Use 
Sign). Signs should be posted to remind users that 

they are also using the trail at their own risk (Figure 
4.3.6.2-2, Own Risk Sign). 

Location and Frequency: Post signs at all access 
points. 

Etiquette Signs 

Description and Purpose: It is the policy of LACO­
DPR that all trails in the County are multi-use (hiking, 
mountain biking, equestrian) wherever feasible. 
The Trails Manual does not question the LACO­
DPR multi-use policy. Rather, the Trails Manual 
accepts this policy and it is taken into consideration 

throughout the manual. The Trails Manual is not 
meant to address etiquette issues on trails. Rather, 

the LACO-DPR understands that etiquette issues ate 
best handled between trail users. On County trails, 
mountain bikers yield to both hikers and equestrians 
and hikers yield to equestrians. However, potential 
for soft surface trails to cross dedicated bike lanes and 

bikeways where mountain bikes may be traveling at 
speeds in excess of those typical of soft surface trails 
must also be considered when posting etiquette 

signs. Etiquette signs provide reminders of polite trail 
behavior for all trail users and should be placed at all 

trailheads and locations were County trails join trails 
of other jurisdictions. 

Location and Frequency: Post signs before narrow, 
blind, or contentious sections of trail where trail 

user conflicts are likely, such as between mountain 
bikers and equestrians and where soft surface trails 

cross dedicated bike lanes and bikeways. Examples of 
etiquette signs are located at Bonelli Park in San Dimas 
(Figure 4.3.6.2-3, Bonelli Park Etiquette Sign) and in 
the Equestrian Design Guidebook for Trails, Trailheads, 
and Campgrounds16 (Figure 4.3.6.2-4, Share the Road, 
and Figure 4.3.6.2-5, Trail Etiquette Rules). 

"Crossing Private Lands" Signs 

Description and Purpose: There may be a need for 
"Crossing Private Lands" signs near the interface 
between a trail network and adjacent communities. 

Location and Frequency: Post signs in and at edges 

of neighborhoods or private land that the trail crosses. 

Boundary Signs 

Description and Purpose: Boundary signs alert 
trail users and landowners to the presence of a trail 
easement. 

Location and Frequency: Post signs at all beginnings 

and endings of easements along trails. 

Temporary Connector Signs 

Description and Purpose: Connector signs identify 
temporary trail segments and encourage their use. 

Location and Frequency: Post signs at the junctures 
of existing trails and temporary trails. 

16 Hancock, Jan, Kim Jones Vander Hoek, Sunni Bradshaw, James 
D. Coffman, and Jeffrey Engelman. U.S. Deparrment of Agriculture Forest 
Service, Technology and Development Program. 2007 [Reprinted 2009]. 
Equestrian Design Guidebook for Trails, Trailheads, and Campgrounds. 
Missoula, MT. 
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Figure 4.3.6.2-1 
Bonelli Park Permitted Use Sign 



CAUTION 
PLEASE 

ENJOY TRA l 
AT YOUR' 
OWN RISK 

SHARE 
THE 

ROAD 

Figure 4.3.6.2-2 
Own Risk Sign 

Figure 4.3.6.2-4 
Share the Road 

COUNTY OF LOS ANGELES 

• 
~ 

L.A. COUNTY CODE 17.04.410 

L.A. COUNTY CODE 17.04.845 
L.A. COUNTY CODE 17.04.1170 

Figure 4.3.6.2-3 
Bonelli Park Etiquette Sign 

ATTENTION 
MOUNTAI~ BIKERS! 

Manners count, esp: cialiy on the hail. 
Protect the image of your sport by using 
the following trail manners: 

I. SPEAK UP OR USE A BELL AS SOD/I AS YOU 
SEE OTHERS ON THE TRAIL LET THEM KNOI'I 
YOU ARE TliEflE... 

2.SLOW 00\IIH WHE~ PASSING. PASS NO FASTER 
THAll TWICE THE SPEEOOF WHO YOU ARE PASSING ... 

3.WHEH A HORSE IS COMIJIG YOUR WAY. STOP. STEP 
OFF THE TRAil Af/0 SPEAKTO HORSE AJIO RIDER.:. 

UIElD TliE RIGHT Of WAY TO l C, 'RAil ~ 
q) 

5.00Nl RIDE HERE IF TliE TR~IL IS WET ENOUGH TO 
ll.~VE RUTS AND TRACKS... -

6.STAY ON THE TRAIL.. 

Figure 4.3.6.2-5 
Trail Etiquette Rules 
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4.3. 6.3 Informational Signs 

Informational signs produced by the County provide 
information to trail users, including the locations of entrances, 
information on the surrounding natural resources, distances of 
a trail, distances to key destinations, and locations of connector 
trails. 

Entrance Signs 

Description and Purpose: Entrance signs mark the 
official entrance to a trail or recreational area. Examples 
of entrance signs in the County of Los Angeles are 
located at the Abalone Cove Trail in Rancho Palos 
Verdes and the Sara Wan Trail at Corral Canyon Park 
in Malibu (Figure 4.3.6.3-1, Abalone Cove Entrance 
Sign, and Figure 4.3.6.3-2, Sara Wtm Trail Entrance 
Sign). 

Location and Frequency: Post signs perpendicular to 
the road and at all primary trailhead locations. 

~,.::;:.:..-=.-:=::: .. • .............. -........................... ................ 
.......... f/1_ ..... ...,.. .............. .... ..., ............. _,...., .... 

Figure 4.3.6.3-1 
Abalone Cove Entrance Sign 
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Trailhead Information Kiosk Signs 

Figure 4.3.6.3-2 
Sara Wan Trail Entrance Sign 

Description and Purpose: Use trailhead information 
kiosk signs to provide general information about 
the trail, navigational aids, and safety bulletins. An 
example of a Trailhead Information Kiosk Sign in 
the County of Los Angeles is located at the Arroyo 
Pescadero Park (Figure 4.3.6.3-3, Arroyo Pescadero 
Kiosk). Trailhead information signs should indicate 
the number to contact in case of an emergency and 
provide a name of the trailhead that can be given to 
emergency responders. 

Location and Frequency: Post signs at all primary 
trailhead locations within 50 feet of where the trail 
leaves the parking lot. 

Reassurance Markers 

Description and Purpose: Reassurance markers 
provide en route reassurance of trail identity and 
visually mark the trail line in areas where the trail 
blends seamlessly with the surrounding area. 



Arroyo Pescadero Kiosk 

Location and Frequency: Post signs at points of 
confusion or at every 0.25 mile. Place signs on 
alternating sides of the trail. Post signs at eye level (62 
inches above the ground surface). 

Direction Change!Iuncture Indicators 

Description and Purpose: Direction change/juncture 
indicators alert trail users to a change in direction 
or juncture with another trail, and may include 
destinations and distances, features, regulations, 
warnings, and closures. 

Location and Frequency: Post signs at ambiguous 
trail turns and at all junctures with other trails. 
Orient signs to face users approaching from all likely 
directions. Use signs sparingly and post within sight of 
a reassurance marker. 

Interpretive Signs 

Description and Purpose: Provide interpretive signs 
that display information regarding the natural or 
cultural resources of a particular site, trail, or scenic 
vista. 

Location and Frequency: Post signs at important 
interpretative features along regional or local trails, or 
at regular intervals along interpretative loop trails. 

Wayside Exhibits 

Description and Purpose: Wayside exhibits 
describe interesting land features, plant and animal 
communities, historic events, and points of interest. 
An example of a wayside exhibit in the County of 
Los Angeles is located at the Arroyo Pescadero Trail 
in Whittier (Figure 4.3.6.3-4, Arroyo Pescadero Wayside 
Exhibit). 

Arroyo Pescadero Wayside Exhibit 

Location and Frequency: Reserve wayside exhibits 
for major features located in high-traffic areas. 

Destination Signs 

Description and Purpose: These signs show directions 
and distances to various destinations accessed by the 
trail network. 

Location and Frequency: Post destination signs at 
trailheads, major junctions, and spur trails (to water). 
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Adopter Sirns 

Description and Purpose: Adopter signs acknovvledge 
rhe volunteers vvho are responsible f()r trail maintenance 

along a designated section of the traiL 

Location and Frequency: Post adopter signs on road 

crossing signs or at hcginning of designated dean-up 

are,1s. 

4.3.6.4 Trail Nettvork Graphics and Maps 

Include trail net\vork e;raphics and the County loe;o on Counry 

regulatory .md informational signs: 

Coniirm,nloniidentlficadon Sie:ns (Trail Lo~os) 

Description and Purpose: Trail loe;os are e;raphic 
symbols used lhroughout Lhe Lrall nel\vork lo creaLe 

consistency, identify the trail nctvvork, and orient trail 

users. Lor:"os can also be sr.udalone bade:es or blazes 
D ~ 

at1ixed to a post or a tree. 

Location and Frequency: Include trail logos on all 

major sie:ns throue:hom the trail nenvork. Posr blazes 

ar eye level. 

You-Are-Here Indicators 

Description and Purpose: You-are-here indicators 

are optional markers thaL are included on inlerpretive 

signs or information kiosks m corrclare the prcsenr 

physicallocadon of a particubr kiosk on a general trail 

map. 

Location and Frequency: Symbolize you-are-here 

Ane:eles Departmenr of Public \Xlorks, Division of Trailic and 

Lighting is rhe regulawry oversight body in rhe unincorporated 

territory of the County In addition, the LA...CO-DPR requires 

the use of a bush hammer (or equivalent) technique on the 

portion of rhe uail crossing the road surface to provide stability 

for rrall users. Ho¥vever, road crossine;s on roadvvays under 

federal, slaLe, or local jurisdiuion must be coordinaled vvith 

the appropriare aurhority, and plans and guidelines for rhe road 

crossing must be submitted fOr pLm check "md approval. Trail 

crossings have crossing buttons installed that are reachable for 

mountain bikers, hikers, and equestrians. According to the 

U.S. Federal Highway Administralion, installation of a second 

push burton for riders rhat is benveen 5 feer and 6 feet in road 

crossings is an oprion. 17 Any at-grade road crossing must alknv 

1::)f proper sighdines i:C)r both vehicles and trail users prior to 

the crossing. For trail users, place signs 100 feet bdOre the 

crossing. For vehicles, place signs 500 feet before the crossing. 

Illustrations of street crossine:s at intersecdons, mid-block, and 

placement of bush hammer (or equivalerll) are included in 

Appendix J. 

In locations that provide a signl1lcant risk of conflict betvveen 

trail users and vehicles, mili?...e a culvert undercrossing. "The 

consLruction guidelines fl)r lhe culvert undercrossing must 

meet applicable counry and state codes. A licensed structural 

engineer must complete rhe design of .1 culvert undercrossing. 

A typical illustration of a culvert undercrossing is included in 

Appendix J. 

4.3.8 Pa:rldng 

Consider compatibility vvith the outdoor recreaTional 

experience "md sire characteristics when designing parking 

areas. In general, provide parking 1::-Jr trail users at 5- to 15-mile 

intervals. 

indicawrs, and include lhe symbol on the map legend. The desie:n of parkine: areas must consider the applicability of 

nine elemenrs (Appendix J): 

4.3. 7 Road Crossillgs 

Design trail alignments thou avoid road crossings ¥vhere there 

is a potential for conflict benveen vehicles and trail users. 

Hovvever, potencial fOr soft surface trails w cross dedicated bike 

lanes ~md bikeways where mountain bikes may be traveling aL 

speeds in excess of those rypical of sofr surface uails must also 

be considered. The instalbtion of a safe road crossing requires 

si9.:ns and sidewalk modifications, ¥vhich can add substantial 
C' 

costs to a trail that intersects a sueet. There are tv.,ro typical 

oplions fOr slreet crossings: at grade \ViLh Lhe road or under Lhe 

road throue:h a culven. Althoue:h expensive, brlde:es may be 

necessary in some senings to avoid rhe hazards of at-grade road 

crossings. Design all road crossings consistent with requirements 

of the applic.:lble regulatory oversight body. The County of Los 
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• Provide higlnvay, street, or ro.:ld signs th"n 

indicate mrnouts for traj]hea.ds and pa.xking. 

• Select a parkine: surface rhat is natural and 

permeable. Avoid Lhe use of gravel dldt has 

the potential m nick and scratch the painr on 

vehicles when kicked up. 

• Install guardrails ¥vhere needed to define 

parking edges for safety reasons. 

l? Hancock, Jan, Kim Jones Vander Hoek, Sunni Bradshaw, James 
D. Coffinan. and Jeffrey Engelman. L:.s. Depanmenr of Agriculmre Foresr 
Suvice, '[~·chnology <md Developm1•nt Progr<1l11. }.007 [R~·prinff·d 7D09;. 

Equestrian Design GuVkboo.l::fVr Ti-tlils, Iinilheadc;, and Campgmunds. 
!Vtissoula, MT. 



• Use natural logs or poles to define parking 
bumper stops and lot edges. 

• Install post bollards at trailheads to mark 
trailhead entrances and discourage vehicular 
(including motorcycle) encroachment from 
the parking area into the trail area. 

• Install and maintain a trailhead information 
kiosk. 

• Place picnic tables, trash receptacles, and 
toilets where possible. 

• Allow 300 square feet per car for a 90-degree 
parking lot (the most space efficient). A 
90-degree parking area should have stalls 
9 feet wide and 18 feet deep with a 24-foot 
lane for entering and exiting the parking lot. 
Allow for ADA-compliant parking. 

• Provide parking spaces for the anticipated 
occupancy load of the trail, with a minimum 
of five spaces, where site conditions permit. 
Allow for ADA minimum requirements of 
parking ratios (a minimum of 1 accessible 
parking space for 1 to 25 spaces; a minimum 
of 2 accessible parking spaces for 26 to 50 
spaces; and a minimum of3 accessible parking 
space for 51 to 75 spaces). 18 

4.3. 8.1 Equestrian Parking Area and Staging Area Design19 

Staging Areas 

Popular equestrian sites need staging areas where it is easy 
and safe to unload, groom, and saddle stock. An example of a 
staging area in the County of Los Angeles is located at Bonelli 
Park in San Dimas (Figure 4.3.8.1-1, Bonelli Park Staging Area). 
This means providing extra length and width in parking spaces. 
Extra length allows riders to unload stock and tie them at the 
rear of the trailer. Extra width allows stock to be tied at the 
trailer's side. These additional guidelines should be considered 
where space permits and where trail users with horse trailers, 
trucks, or carriers are expected (Appendix]): 

18 U.S. Access Board. September 2002. ADA Accessibility Guidelines 
for Buildings and Facilities. Section 4.1.2 (5) (a): "Accessible Sites and 
Exterior Facilities: New Construction." Available at: http:/ /www.access­
board.gov/ adaag/html! adaag.h tm#4 .1 
19 Hancock, Jan, Kim Jones Vander Hoek, Sunni Bradshaw, James 
D. Coffman, and Jeffrey Engelman. U.S. Department of Agriculture Forest 
Service, Technology and Development Program. 2007 [Reprinted 2009]. 
Equestrian Design Guidebook for Trails, Trailheads, and Campgrounds. 
Missoula, MT. 
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Bonelli Park Staging Area 

Provide staging areas a minimum of 600 
square feet per horse trailer and a maximum 
of 1- to 2-acre locations for high use locations 
adjacent to trail access points and where site 
conditions permit 
Provide entry structures with a lockable gate; 
the type oflockable gates used should depend 
on security requirements, type of material 
used, and location of the structure. 
Provide pull through or peripheral parking 
with minimum 40-foot-long stalls 
Provide a minimum of at least four hitching 
rails per staging locations as site conditions 
permit; each hitching rail should be 15 feet 
long by 4 feet high, of 3-inch steel pipe, and 
cemented 30 inches in the ground 
Provide an exercise ring when space and site 
conditions permit 
Provide trash cans and picnic tables at each 
location (four per site) 
Separate from other trail user parking 
Clearly indicate traffic circulation pattern so 
that there is room for loading and unloading 
Install a hardened (permeable) surface that 
safely accommodates equestrian uses 
Provide appropriate vertical clearance 
(maximum legal height for trailers is 13 feet, 
6 inches) 
Provide parking spaces for anticipated 
occupancy load of the trail with a minimum 
of five spaces, where site conditions permit 
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Open Parking Areas 

Some riders prefer a parking area that does not have defined 
parking spaces. This allows drivers to arrange vehicles in a 

manner that best suits their needs. When space is plentiful and 
riders want flexibility, an open parking area is appropriate for a 
group camp or trailhead. Where possible, locate open parking 

areas in a large, sparsely vegetated area with a slope no steeper 
than 4 percent. 

Riders want to park facing the exit as they arrive, orienting 
their vehicles for an easy departure. The parking area should be 
large enough for undefined parking spaces 28 feet by 78 feet 

and aisles that are 15 feet wide per lane. The generously sized 
parking area will allow many parking configurations. Designers 

may plan one parking configuration and riders may park in a 

very different way. 

A variation of the open parking area concept incorporates several 

small parking areas. The small areas help break up the expanse 
of a large parking area and may be more attractive. In a group 
camp, having more than one parking area provides flexibility. 

A few different groups could use the site simultaneously or one 

large group could occupy all the parking areas. 

Small Parking Areas 

The circulation pattern includes a loop turnaround to prevent 

vehicles from becoming trapped when all parking spaces are 
full. Because the parking area is not paved, arrows cannot 
mark the direction of traffic flow. Designers can use a counter­

clockwise traffic flow that takes advantage of the familiar right­
hand driving pattern. Landscape islands guide vehicle traffic 
and determine parking orientation. Directional signs may be a 

helpful addition, along with wheel stops (Appendix J). 

Parking Delineation 

Because paved equestrian parking areas are not recommended, 
delineating the parking spaces becomes a challenge. Many 

agencies do not delineate parking spaces. Where delineation is 
necessary, striping is just one of several alternatives. 

4.3.9 Restrootn.s 

Incorporate restrooms into trailhead and parking locations 

where water lines and sewage conveyance is possible. In areas 
without available water, design restrooms to be pit toilets as per 
U.S. Forest Service guidelines (Appendix J). 
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4.3.1 0 Landscaping 

Design plantings around trailheads and revegetation along trails 
in a manner that is consistent with the plant communities and 

species identified in the feasibility analysis. In general, design 
trails to avoid environmental impacts, while ensuring public 
safety and preserving community character. When designing 

the landscape, take into account the ability to provide fencing 
for safety, security, and delineation of the trail (Appendix J). 

Where appropriate, use landscaping to screen a trail from 
adjacent residences, providing privacy to residents and 
enhancing the quality of the recreational experience. Where 

feasible, screen the first story of adjacent residences from a trail 
with plantings of native vegetation (Appendix J). 

Where appropriate, native landscape will be used as fencing. 

However, the native landscape would not be used as barriers 
to prevent wildlife. Landscape elements of trails shall not use 
plants that are known to be toxic to humans or domesticated 

animals, particularly horses. Lists of toxic plants that will NOT 
be used can be found in Appendix M, Toxic Plants. 

Design trail landscaping in a manner that facilitates resource 
conservation: 

• 

• 

• 

• 

• 

• 
• 

• 

• 

• 

Delineate trail edges in areas where there are 
fragile plant communities adjacent to the 
trail. 

Provide access to interesting features so that 
users will not take shortcuts. 
Block potential shortcut routes with 

landforms or vegetation. 
Landscape the trail to control erosion and 
ensure slope stability. 

Work with natural vegetation patterns to 
feather trail edges. 
Prevent invasion by non-native species . 

Preserve vegetation adjacent to the trail 
as much as possible in order to protect the 
aesthetic quality of the trail. 

Utilize species from plant communities native 
to the trail area. 
Use plant materials that are indigenous to the 

local native plant communities. Avoid the use 
of non-native species to the maximum extent 
practicable. 

Discourage use of herbicides and pesticides, 
unless required to eradicate non-native pest 
plants identified on the California Exotic Pest 

Plant Council list. 



• 

• 

• 

• 
• 

• 

• 

• 
• 

• 

Encourage responsibility for maintaining the 
planting along the trail and for monitoring 
the progress of new planting areas, 
Group plant material to simulate natural 
stands, 

Plant canopy trees to unify an area and choose 
a dominant tree type that is indigenous to the 
area, 
Arrange plant material by similar water needs, 
Use fire protection efforts that will not 
jeopardize the stability of slopes, 
Mitigate visual impact by planting areas 
adjacent to parking and residential lots at a 
greater density than on interior slopes, 
Arrange plantings in an informal manner to 
create a more natural setting, 
Prohibit denuding of slopes, 
Balance fire mitigation with habitat 
conservation and slope protection, 
Build bridges on trails near streams or rivers 
that are capable of withstanding weight of all 
trail users, 20 

4.3.11 Drinldng Water 

Provide drinking water sources at all trailheads and, where 
possible, every 5 miles along a trail, for human, horse, and pet 
use (Appendix]). 

4.3.12 Bicycle R.a.cks 

Provide bicycle racks at trailheads for large regional trails, 
Provide bicycle racks in areas where transitions occur from 
Class I Bikeways to natural surface trails, Consider installing 
bicycle racks in areas where portions of a trail prohibit bicycle 
use, A typical bicycle rack is illustrated in Appendix J, 

4.3.13 Shade Sttuctutts 

Provide shade structures every 1 to 3 miles along trails in desert 
environments or in sparsely vegetated locations where shade is 
not readily available, 

']f) City of Burlington Recreation and Parks Departments and 
the Alamance County Recreation and Parks Department. August 2007. 
General Dtsig;n Guidelines and Schedule ofDtsig;n Elements .for the Haw River 
Trail. "Conceptual Greenway Master Plan from the Indian Valley Golf 
Course to Glencoe Mill Village." Available at: http://atfiles.org/files/pdfl 
HawRiverTrailguidelines.pdf 

4.3.14 Equestrian Ametlities 

Provide equestrian amenities at popular equestrian trailheads 
and where feasible, Guidelines for horse tie-ups and hand 
pumps are included in Appendix J. Water amenities such as a 
trough, big bowl, tub, or any time stock share water sources, 
has a potential for disease transmission, Therefore, the Trails 

Manual proposes the installation of spigots or hydrants, with 
all trail users and vector issues bringing buckets or collapsible 
buckets for water (Figure 4.3.14-1, Hydrant, and Appendix 
J), 21 Another alternative, if the trail does not have sufficient 

plumbing, is a hand pump (Figure 4.3, 14-2, Hand Pump, and 
Appendix J), 22 Additional equestrian amenities can include 
mounting platforms or manure disposal bunkers, 

Note 

Cortrol heigtts m.ust be 
bet\Nee n 1 5 an::l 48 inches 
(about 381 to 1,220 millimeters) 
above the groun::l. 

To be accessible, the handpump miSt be ona.1irm and stable sl.l'&cettat 5 clecrofanycbstrl.dions 
fer a leart 60 by 60 in: hes. 

Figure 4.3.14-1 
Hydtant 

2l Hancock, Jan, Kim Jones Vander Hoek, Sunni Bradshaw, James 
D. Coffman, and Jeffrey Engelman. U.S. Department of Agriculture Forest 
Service, Technology and Development Program. 2007 [Reprinted 2009]. 
Equestrian Design Guidebook for Trails, Trailheads, and Campg;round.. 
Missoula, MT. 
22 Rife. "Hand Pump: Specifications of Rife Hand Pumps." 
Available at: hnp :llwww.riferam.com/handpump/hpindex.html 
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Note 
The design works wi111 wells 1hat are about 50 feet (15.2 meters) deep. 
No commonly available hand pumps meet accessibility requirements for wells deeper 1han 50 feet. 

4.3.15 Equestrian Arenas 

Figure 4.3.14-2 
Hand Pump 

Provide equestrian arenas that are a minimum of 150 feet wide 
and 300 feet long; smaller arenas should be 150 feet wide and 
100 feet long, and oval shaped. Arenas should be provided 
for public equestrian events and training for the Equestrian 
Mounted Units, Marshall Canyon Mounted Unit, Bonelli 
Park Mounted Unit, Whittier Narrows Mounted Unit, and the 
Sheriff Mounted Units. Arena panels should be constructed 
with pipe panels that consist of 12-foot-long or 24-foot-long 
with 1 7/8-inch outer diameter pipe. Drive gates should be 2 
3/8-inch pipe material, and support posts should be 2 3/8-inch 
steel pipe galvanized 15-gauge wall or .073. 6-foot 6-inch-high 
posts should be cemented in ground with 60 sacks of cement 
with a 2,500-pound per square inch (PSI) mix. 

4.3.16 Bleachers 

Provide bleachers at all arenas for equestrian events and training 
purposes and install permanently with concrete anchors. 
Stationary bleachers should have a minimum 5-row seating 
capacity, with double foot planks on every row, and 2-inch by 
10-inch anodized aluminum seat planks that have a 4.5-foot 
aisle with aluminum hand rails and standard fence railing on 
three sides. 
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4.3.17 Security 

Where trails are located adjacent to developed properties, 
security and privacy may need to be taken into consideration. 
Consideration should be given to the use of non-toxic native 
or ornamental plants to create an aesthetically pleasing visual 
barrier to developed land uses that are not intended to be 
publicly accessible. Lists of toxic plants that will NOT be used 
can be found in Appendix M. 

A range of fencing material may be used in conjunction with 
vegetative screens. It is important that fencing not have jagged 
edges that could pose a threat to horses. Knuckle chain link 
fencing is preferable and safer for all users rather than twist 
(barb) chain link fencing (Figure 4.3.17-1, Chain Link Fence 
with Vegetation). In urbanized environments, vegetation in 
conjunction with fencing or other elements adding texture 
and color can be important in creating a visually interesting 
screening that provides security and privacy (4.3.17-2, Concrete 

Wall with Vegetation). The design of fencing and other screens 
must also take into consideration the integrity of the natural 
environment and the need for accessibility, as discussed in 
Section 4.4.1, Trail Barriers and Trail Gates. 

4.3.18 Lighting 

Although the hours of operation for County trails are typically 
from dawn to dusk (County Code 17.04.330), lighting features 
may be desirable on some trails, particularly for safety and way­
finding reasons. Where lighting is provided, such lighting shall 
be non-intrusive to adjacent uses, and avoid detracting from 
a natural outdoors experience for trail users. Lighting should 
be directed downward to avoid light pollution or spillover in 
general, avoiding impacts to adjacent land uses. 



Figure 4.3.17-2 
Concrete Wall with Vegetation 

4.4 TRAILHEADS AND TRAIL 
SUPPORT FEATURES 

Trailheads not only provide users with access to a trail but also 
provide users with safety and educational information about 
the trail network. Trailheads may include other appurtenances 
such as parking, kiosks, drinking fountains, restrooms, and 
resources for various user types, such as tie-ups for equestrian 
users. 

Design new and major renovations, alterations, and 
improvements to trailhead and appurtenances consistent with 
guidelines: 

• 

• 

• 

• 

• 

Construct trailhead structures to be of scale 
and character appropriate to the trail area; 
their location shall be environmentally 
sensitive and integrated with the site 
Emphasize the natural setting and use natural 
materials indigenous or local to the site when 
designing trailhead facilities 
Design replacement structures to contribute to 
the environment without loss or degradation 
of habitat or open space 
Use the same color palette for all structures in 
the same trail segment 
Use sustainable materials when feasible 

• Consistent with the Department of Justice's 
revised ADA regulations regarding trails, 23 

throughout the trail development process, the 
LACO-DPR staff will consider which types 

23 U.S. Department of Justice. Americans with Disabilities Act. 
"Revised ADA Regulations: Implementing Title II and Title III." Available 
at: http://www.ada.gov/regs2010/ADAregs2010.htm 

of motorized vehicles can feasibly use each 
type of trail to provide access to the mobility 
disabled. "Feasibly'' is defined as capability of 
being accomplished in a successful manner 
within a reasonable period of time, taking 
into account economic, environmental, 
social, and technological factors. 24 

Locate trailheads at the beginning of trails and at points where 
major trails intersect. Design trailheads and kiosks to provide 
users with readily identifiable entrances and information 
regarding trail accessibility (Appendix I). 

4.4.1 Trail Barriers and Trail Gates 

To ensure the safety of trail users and the integrity of the 
natural environment, the use of motorized trail vehicles 
(MTVs) may be prohibited in specific instances where the use 
of such vehicles cannot be feasibly accommodated or the use 
of such vehicles pose an unacceptable threat to recreational 
users or the environment. In such instances, the use of trail 
barriers may be used to prohibit access to MTVs. In other 
situations, MTVs may be a feasible means of providing access 
to individuals with mobility challenges but may require the use 
of gates to allow suitable access. Therefore, vehicle gates and 
barriers that are currently being used may not comply with the 
newest ADN ABA Accessibility Guidelines. Consistent with 
the Department of Justice's revised ADA regulations regarding 
trails,25 throughout the trail development process, the LACO­
DPR staff will consider which types of motorized vehicles can 
feasibly use each type of trail to provide access to the mobility 
disabled. 

The objective of a trail barrier or trail gate is to (I) allow 
access to all users and (2) be consistent with accessibility 
legislation. Effective trail vehicle barrier designs should take 
into consideration the following aspects: 

• Materials used 
• Size 
• Installation and maintenance procedures 
• Durability 
• Type of environments in which the design is 

used 
• Cost 

24 California Code of Regulations. 2010. Title 14, Division 6, 
Chapter 2.5, Section 21061.1. 
25 U.S. Department of]ustice. Americans with Disabilities Act. 
"Revised ADA Regulations: Implementing Title II and Title III." Available 
at: http://www.ada.gov/regs2010/ADAregs2010.htm 

Section 4 I Trail Design 4-31 



4-32 

The desie;n of a trail barrier or trail e;ate \Vlll depend on the 

designs' suitabiliry for various trail environmenrs, .1ccessibility 

to users vvith and vvithout disabilities and feasibility 

Trail Barrier 

A tfdil barrier is intended LO allovv all trail users, vvith or \viLhouL 

mobility impairments, to have access to trails. The uail barrier 

should be designed to allo\v tr.1il access to all trail users and 

types of motorized vehicles that can feasibly use each type of 

trail to provide access to the mobility disabled. 

Inuened Bollard 

An example of a trail barrier is the inverted bollard. This design 

rypic1lly has concrete bollards on 4-inch steel posts. The sysrem 

consists of steel posrs a.Jid forms to allow the insra.Jler w pour 

the concrere inro the form upside down to create each inverted 

bullard. A .sled framework would be mounted inLO the ground 

requiring hand cxcavadon or usc of a mini-excavator to a 

depth of at least 18 inches. 1he steel framework \vould then 

be installed into the ground, and the inverted bollards vvould 

be placed into position and pinned underground. Concrete 

vmuld be poured into and around lhe anchor points of the .sLed 

framework (see Appendix]). Surfaclne; marerial would then be 

insr.1lled up to the trail uead surf:~ce. 

Trail Gates 

Appendix J provides examples of several trail e;are desie;ns: 

• 

• 

• 
• 

'fimbcr Kissing Gate -vvith Wheelchair 

Accessibility 
Timber Kissing Gate 1v1odl1lcation f(Jr 

Existing Fence Opening vvirh \Xlheelchair 

Accessibllit y 
Chicane for \Vheelchair Accessibiliry 

1--lorse-Friendly Forest Road Closure G.ue 

Level one kiosks vvill be located primarily at the beginning and 

end of ol route. These kiosks .:lfe intended to function as st.:lnd­

alone suucmres that provide shade, seating, trajl informadon, 

and slte-specliic data. 1his type of kiosk is useful ar sires vvith 

exi.sling .structures where way-Gnding .signs are olherwi.se 

difficult to incorporate. 'The design of rhis type of kiosks 

typically holS four sides that vvill olllo\V users to vinv trail m.:lps 

and data simultaneously (see Appendix J). 

Level Two Kiosks 

Level n.vo kiosks are primarily locared at m.1jor uail connecTions 

or intersections that allovv users access to associated routes. 1he 

size of this type structure is rypic.:11ly smaller than level one 

kiosks in order to bener blend with sires thar are smaller in size 

and thar offer less visual competition than lare;er sites. This rype 

of kiosk .should be located in close proximiLy to Lhe Lrdil for the 

convenience oftrailuscrs thar arc en route. 

Let,el Three Kiosks 

Level three kiosks are typically located at re.sL ared.5 for trdil 

users and periodically throue;hour rhe rrall system. They should 

be loc.ued immedi.nely adjacent to rhe u.lil for convenient use. 

1his type of kiosk should occur approximately every 2 to 3 

miles according to the trail type olnd the terrain being traveled. 

Level three kiosks will help keep trail users aware of their 

locadon, inrended destination, and their related distances (see 

Appendix J). 

4.5 CONSTRUCTABILITY 

1he fl)urth consideration in the trail desie;n process is the 

consuuctabiliry of the trail in relation to available labor, time, 

equipment, and materials. 

vvith Horse and \\lheelchair Accessibility 4.5.1 Trail Cot1struction Teatn 

• 
• 

Horse Gale with \Xlheelchair Accessibility 

''V'' Horse Cate \vlrh \'{;'heelchair Accessibility 

4.4.2 Trail Kiosks26 

A kiosk is a small outdoor structure thar incorporates trail 

maps, rome dat.:l, and specific site historical and environmental 
inf(,rmation for trail users. The amount of vvay-finding signs 

will be determined by trailhead size, its projected use, and 

location. 

Budwr, Willis & R,,tliff. Northland 1f.ail; Vision Plan Design 

Criteria. Available ar: http:/ f"',"'"'v.co.platte.mo.us/northlandtrai ls/ 
dcsigncriteria.pdf Pages 53-55. 
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1he trail plans and guidelines need to consider Lhe con.sLrunion 

scenario and schedule in relaTion m rhc proposed composiTion 

of the trail construction te.:un. lvL1intenance "md construction 

of County trails can involve a range of resources, including 

Coumy staff, contractors, work crews from agencies such as 

the Californid Depanmenl of Fore.sLry (CDF), Callfornid 
Departmenr of Corrections (CDC), rhe Callfl)rnia Yc-Juth 

Authority (CYA), and rhe Calif()rni.l Conserv.ltion Corps 

(CCC), as well as volunteers. 27 Trail contractors ofren utilize 

a small crevv of three and machinery such olS mini exc.:warors 

to build trails. A professional, three-person traj] crevv using 

:J Bell, Roger. 2002. ''Nnv Models for Trail Contracting." Ti-tlil 
lrac·k., . .31(1)' 6-9. 



machinery can typically build a trail at a rate of 500 to 700 

feet per day, but only 200 feet per day v,ri-rhout machinery. 'lhe 

use of a professional team with machinery can add up-front 

cost in terms of hiring an experienced, qualified operator, bur 

may ultimately be the most cosr-effecdve due to significam 

reductions in total labor requirements ·vvhen usine: only hand 

ldbor. 

4.5.1.1 Trail Construction Professionals 

'Ifail designs and maintenance rhat require precise compliance 

\ViLh spedilcations for percenl grade, outsloping, and 

s\vlrchbacks are best accomplished usine: rrall consrruction 

professionals with rhe required qualifications. Ensure that uail 

construction professionals have demonstrated expertise and 

experience in constructing trails: 

• Crevv team leads must have ar leasr 50 

• 
• 

• 

• 
• 
• 
• 

Project e:oals and objectives 

Trail design or majntenance plans and 

guidelines 
Environmental constraints ,ud related 

sa.feguaxds 

Chain of command 

Proper use of equipmenL 

S.&ty 
Emergency point-of-contact 

Project initiation briefings ensure the provtslon of volumeers 

vvith accuraLe insLructions on lrail construction dnd 

maintenance. Supervision by qualified professionals ensures 

thar volunteer uail consrrucdon and mainren.mce efForts 

are consistent vvith the design plans and guidelines. A list of 

possible volunteer organizations to utilize in ol tr.:lil project can 

be obr.1ined from the U\CO-DPR 

miles of Lrail consLrucLion and maintenar1ce 4.5.2 

experience, and no less rhan 10 miles of ne\v 

Construction Scenario 

construction experience. 

• Crew must be supported by at least one 

individual \Vith sufficient survey skills to 

ensure Lhat trail grades, oulslopes, and 
other erosion control features confl)rm to 

specificaTions. 

• Operator must have experience with the 

specified construction equipment. 

• Crew must have sufficient knovvledge of 

soils and soil compaction to ensure the 
dchievemenl of peril)rmance sLandards. 

Professional trail construction teams may be composed of 

County stafr and augmented by contractors on an as-needed 

basis. A list of trail comracrors \Vith experience in the County 

of Los Angeles GUl be obtained limn the LACO-DPR 

4.5.1.2 Trail Construction Volunteers 

The County trail system has benefited gre.:1dy through rhe 

generous donation of time and materials by volumeers. "The 

County may wish ro aue:ment professional trail ar1d consrruction 

crews \ViLh volunteers. Brief ar1d train lrail conslruction 

volunteers regarding plans and guidelines to ensure rhe mosr 

elh~ctive contributions to the project. Ensure that volunteers 

undergo the County volunteer-training program ar1d sign 

waivers for \Vorking as a volunteer. \Xlhile rhere are a vaxiety of 

she-specific issues Lhal need to be addressed br each proJen, 

there are standard brid-ine: issues thar must be addressed for all 

projecrs involving the use ofvolunreers: 

The trail plans "md guidelines need to consider rhe construction 

scenario and schedule in relation to the timing of the rainy 

season and the steps required to consuucr a trail. \Xlherever 

possible, schedule trail construction and mainlenar1ce in 

accordance vvith County codes. Schedule dally construction 

.Ktiviries for Monday through Saturday (excluding federal 

holidays) betvveen the hours allovved by the County Noise 

Ordinance. In locations with steep sideslopes, loose soils 

and rocks, areas prone to destabiliz ... :nion, large retaining 

structures, or areas that require excessive annual mainrenance 

vvork, grading and edfthvmrk should be perfl)rmed under the 

supervision of an engineering geologist or soils engineer m 

ensure proper subgr.:de prepar.:uion, selection of satisfactory 

materials, and placement and compaction of structural Glls 

and to ensure rhat appropriate recommendations are made to 

remedidte lhe siLe-spedilc conditions. 

\Vherever possible, schedule grading activides outside the 

normal rainy season of October 15 to April 15, vvhich is 

applic.:lble for most of rhe County, rhus minimizing the 

potential for increa<Jed surface runofF and the associated 

potential for soil erosion. Estimate the number and rype of 

equipment to be used in Lhe plar1s ar1d guidelines il)r the trdil 

consuuction or maintenance project ha<>ed on the maximum 

width of the trail. 
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There are seven basic steps required to construct a trail: 

1. Flag the trail 
2. Clear the trail corridor 

3. Construct the trail tread 
4. Construct switchbacks and climbing turns 
5. Compact the trail 

6. Construct crossings and retaining structures 
7. Construct trailheads, way-finding signs, and 

appurtenant structures 

4.5.2.1 Flag the Trail 

Flag the designated trail corridor with flagging tape or pin 
flags. Design the corridor to be 1 foot wider on each side than 
the desired width of the trail tread. Walk the initial path and 

check the grade with a clinometer to evaluate any potential 
problem areas that will not allow the trail's grade to fall 
within the accepted parameters. Use pin flags to delineate the 

final path before construction begins. Place pin flags on the 
downslope side of the trail if construction will occur by hand, 
and on the upslope side of the trail if construction will occur 

with machinery. 

4.5.2.2 Clear the Trail Corridor 

The initial clearing of the trail includes preliminary removal of 
vegetation and major debris such as large stones. This process 

will allow the digging of the trail tread to move forward 
easier. When utilizing hand tools, clear vegetation prior to 
construction. However, machinery removes the vegetation 

while digging the tread. 

4.5.2.3 Constrttct the Trail Tread 

Wherever practicable, balance the required cut and fill within 
the trail segment to minimize the need for import or export of 

soil. Trail treads are created by carving soil out of the sideslope 
above the trail (cut), by piling soil on the slope to create 
a platform (fill), or by a combination of both (cut and fill) 

(Figure 4.5. 2.3-1, Trail Tread Construction Types). A full bench 
cut and retaining structure may also be an option. 

Cut Trails 

The most stable choice is to cut the trail tread out of the slope, 

providing a full bench trail. However, there are conditions that 
limit the width of trails built by this method. Carving soils 
out of the side of a hill is arduous work if done by hand, and 

requires either larger equipment or more passes when done by 
machine. In addition, a wider trail requires deeper cuts into the 
sideslope, resulting in steeper sideslopes, and creating a steeper 
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and less stable backslope.28 To provide room to adjust the 

backslope to a sustainable grade, specifY a deeper cut into the 
slope in the trail design. Alternatively, include a retaining wall 
in the trail design to hold back the backslope. Where cutting 

specified in the design requires greater disturbance of the 
upslope vegetation, the plans and guidelines or maintenance 
plan must provide for supplemental slope and erosion control 

measures until adequate slope vegetation exists (Figure 4.5.2.3-
1). 

Fill Trails 

(). to 10.p erc ent sldeslope 

Amount of berch varies 
with the percent of s1deslope. 
Outslope trail bed 6 to 10 percent 

Tralibed 
I 

Typical traliway cross seaions Full·bero:h constru:tion w1ll 
create the fewest problems, especially on steep sideslopes 

Figure 4.5.2.3-1 
Trail Tread Construction Types 

Fill soils are always less stable than cut soils, and a wider trail 
requires more fill.The steeper the sideslope, the more susceptible 

unstable soils will be to erosion and mudslides. Keeping the 
trail narrow reduces the amount of fill required. Alternatively, 
use a retaining wall on the downhill side to support the fill soil 

(4.5.2.3-1). 

28 The backslope is the bank on the uphill edge of the trail thread. 



Cut-and-Fill Trails 

A combination of cut and fill reduces the limitations of each 

technique. However, trails \vlder than 6 feet vvill have rhe 

unaccepra.ble chaxa.cteristics of each, particularly on sreep 

slopes (Fie;ure 4.5.L3-l). 

4.5.2.4 Construct Switchbacks and Climbing Tums 

In portions of a trail vvhere the required grade of the trail cannot 

be achieved without the use of switchbacks or climbing turns, 

ins lallation should occur as described in Seuion 4.2./, Gaining 
Altitude on r1 Ti·ail. The use of s\vitchbacks and climblne; turns 

should be limited. 

4.5.2.5 Compact tJJe Trail 

The 1-lnal step in the construction of the trail rread is the 

compaction of lhe lralL This will reduce erosion of lhe lrall 

ucad. rn addition, accessibility is increased because compacr:cd 

trail surfaces provide a more sturdy tread capable of supporting 

greater forces, Mechanical compaction will not be feasible in 

natural areas where warer is not easily available; rheref\Jre, in 

Lhese areas, natural compaction will occur \vith normal lrall 

buildine; equipment and use over time. Check rhat all rrail 

debris is removed and that no lo\v obsracles, such as branches 

or roots, have been left in the trail corridor, 

4.5.2.6 Construct Crossings aud Ret.aiuiug Structures 

Conslrucl crossings such as culvens, bridges, ~md relalning 

structures during rhc construction of dw trail ucad. Consuun 

these on a case-by-case basis follmving the design guidelines 

outlined in Appendix J. 

4.5.2.7 Construct Trailhead., Way-finding Signs, and 
Appurtenant Structures 

The final step is to construct trailheads, vvay-finding signs, and 

appurtenant structures such as restrooms to provide recreational 

users with opTimal resources. 

4.5.3 Construction Tools 

4.5.3.1 Hand Tools and Equipment 

A variety of tools and equipment are available to lay out, 

construct, and mainlain trails. LocaLion, physical slLe 

characteristics, and individual preferences often c_Ucrate the 

rype of wols and equipment chosen for various tasks. Choosing 

the correct tools for the Job, using them elfectively and safely, 

caring f()r them, and storing them properly are all important 

aspects in uail consuucrion. 

1here are several catee;ories for tools used in constructine; and 

majntaining traj]s, which include rools fOr grading, sa\ving, 

chopping, grubbing, digging and tamping, pounding and 

h,unmering, lifting and hauling, peeling, and sh,lping. 

1here are 10 essential hand wols fl)r construction of a traiP:.do 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Clinometer: Usc a clinometer w measure the 

percent gr.1de betvveen tvvo points, enabling 

determination of the steepness of the traiL 

Flagging ribbon or wire-pin flag. Use 
flagging ribbon LO highlight trail alignment 

durlne: trail consrruction. Specify removal of 

aJl ribbons and rapes ar complerion of trail 

construction. 

Pulaski: Use "l Pulaski fC)r loosening dirt, 

grubbing brush, cutting roots, and sculpting. 

Avoid the specii-lcation of Pulaskls in rocky 

soils. 

Hoes: Usc an adze hoc, grub hoc, or ha?.cl hoc 

to break up sod clumps \vhen constructing 

new trail or when leveling an existing trail 

tread. These hoes also are useful in heavy dutf. 

1hey generally work beLter Lhan a Pulaski. 

McLeod: Use a :VlcLeod, a tlat, square-shaped 
blade \Virh .1 cutting edge on one side and a 

rake on the otheL The 1v1cLeod is a useful tool 

for completing a trail tread. 

Rockbar (ot pry bar): Cse .1 rockbar f(,r 

pryine; heavy obJecrs from the trail's path 

(e.g., boulders or logs). 
Tape tneasute: Lise a tape measure, or 

equiv.:llent or better measuring device, f()r 

accurate measurements of trail width and 

headvvay. 

Level: Use a mdllual or digital level for 

the inspection of outslope trail treads that 

meet specifications for shedding warer and 

preventing erosion. 

Hand pruner, lopper, an.d folding saw: Use 
hand pruners, loppers, and folding saws for 

cuttine; and removine; branches, protrudine; 

rools, and olher vegelation for a clear trail 

tread. 

Bow saw: 1hese 

small downf:,l! 
sa\vs are useful for dearing 

and for limbing, They 

29 Internadonal Iv'Iotmtain Bicycling Association. 200 11. Trail 
So!uJions. B,mldcr, CO: International :vfownain Bicycling Association, pp. 
10810'). 
)0 L; .S. Depanmenr of Agriculmre Foresr Servict·, Technology and 

Dewlopm1"nt Program. '.'.007. linil Construction and lvfilintmance /v'otebook 
2007 Edition. Avai [able at: hnp:/ ;,_ .. ,., .. ,.V\'.fb'<va.dot .gov/cnvironmcnt/ 

fspubs! 0 72 32 80 6! t oc.h tm#ackn ow 
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• 

• 

• 

• 

• 

• 

• 

• 

consist of a tubular steel frame that acceprs 

replaceable blades. 'lhe blades can be removed 
by loosening a vving nut or releasing a throvv 

clamp. 
Cl1ain saw: A chajn savv ca.Ji make shorr 

work of your nutine: tasks--but it is not for 

\vllderness use. Specialized instruction and 

ccrtificarion arc required. 

Crosscut saw: Symmetric crosscut sa\vs, 

those designed for a savvyer at either end, 

follow two basic panerns. Felling crosscurs 

are light, ilexlble, ~md have concdve backs lhdL 

conform easily to the arc of rhe cur and the 

savvyer's arm. 'lhe nanowed disrance bervveen 

the teeth and back leaves room 1::-Jr savvyers 

to get \vedges lnro the cur quickly. Bucking 

crosscuts have srraight backs and axe heavier 

and stiH-er than fdllne; savvs. Buckine; sa\vs are 
recommended i~x mo.sl lrall work because 

The .. v arc more versatile. 

Bucking savv: Bucking saws also are av,1ibble 

as asymmetric saws, vvith a handle at one end 

that can be used by a single sa-v.yer. 

Pruning saw: Pruning savvs are usdLtl fOr 

limbine;, some brushine;, and removine; small 

downf:1Jl, especially v,rhere sp.Ke is limiTed 

and cutting is difficult. Folding pruning saws 

are h,udy: 

Axes: Axes are of tvvo ba<Jic types: single 

or double bk Double-bit a..\:es have nvo 

.symmetrically opposed culling edges. One 

edge is maintained at razor sharpness. "The 

other edge usually is some\vhat duller, because 

it is used when chopping around rocks or dire 

M.ark the duller edge vviTh a spot of paint. 

Combination tools: The combination or 

combi tool is basically a millrary entrenchine; 

wol on a long h.1ndle, developed fOr 

firdighting. It serves as a light-duty shovel 

and scraper. 

Fire ral.res (council tools): 'The fire rake is 

another £-ire tool \viddy used for trail vvork. 

Mattocks: The pick maltock ls ofLen 

recommended as The sTandard mol for trail 

\Vork For many applications, it is much 

better than a Pubski. It has a pointed tip 

for breaking rocks and a grubbing blade for 

vmrking softer maLerials. The grubbing blade 

also may be used to cut roots or remove small 

smmps. \ViTh The edge of The tool, one can 

tamp dirt and loose rocks or smooth a nevv 

tread. 
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• Picks: Pick heads have a poinred tip thar can 

break up hard rock by forcing .1 n.uur.1l seam. 

They also have a chisel tip i:C)r breaking sofl:er 

materials. \Xlork the pick simiL1r ro the hoe 

on a Pula<Jki with shon, deliberaTe, downward 

strokes. Avoid raisine; the pick overhead vvhile 

swinging. Ahvays wear safety goggles while 

using a pick for protection from flying rock 

chips. Ese "l grinder or mill bastard file ro 

sharpen the pointed tip to a 3-millimeter 

(1/8-inch) square. \'(!hen sharpening the 

chisel Lip, maintain the factory bevel. 

• Shovel: Use a shovel fl)r excavatine; dirt and 

debris. 'lhere .ue m.my blade shapes and 

handle lengths f(,r shovels. Dllferent tasks call 

for specific blades "md handle lengths. 

• Sledgehatn.tner: Use a swne sledge for 

crushine; rocks. Cse a drlvine; slede;e to drive 

spikes or pins, vvhich ls a less common lask 

for uail consuucrion. 

• Global Positioning System (GPS): Most 
trail surveyors are using GPS receivers 

for accuraTe trail locaTion, inventory, and 

conlrael preparation. Real-time correnion ls 

no lone;er necessary and prices have fallen. 

GPS is becoming The norm for locating tr.1ils. 

4.5.3.2 Mecbanical Tools 

Specif)Tine; the use of mechanical tools fl)r trail construction 

reduces Lhe required time and labor br lrall construnion . 

Small earThmoving machines provide increased speed and 

consistency of trail construction, even in tough areas such as 

rocky terrain. In developing the pbns and specification f(,r trail 

construction and maimenance projects, evaluaTe the potential 

cosL dllciendes achieved wllh eardunoving equipment. 

1he choice of utilizine; mechanical equipment may also be 

dependenT on The site conditions. ·lhe information presented 

belovv is a brief description of mechanized tools. A more formal 

applic.:uion is presented in Irnern.:uion.:ll 1v1ountain Bicycling 

Association's Tl·ail Solutions. 3: 

The most importanl mechanized lool is Lhe eardunoving 

equipment; the two major types arc mini-dozers and mini­

excavators: 

• Mini-dozers: Mini-doz.ers provide a ride­

on, .scaled-down version of Lhe typical dozer 

that is capable of pushine; vast amounts 

of dirt, rocks, and debris. 1--Iowever, trails 

lnternational ~v1oumain Bicycling AssocL.rion. )004. 1f.ail 

Solutions. Boulder, CO: International Jvfoumain Bkyding Association, pp. 
108-109. 



constructed on steep sideslopes requ1nne: 

more maneuverability may limit rhe use of a 

mini-dozeL 

• 1\fini-exc.avators: Mini-excav,uors are also 

uacked like dozers, but they have a.Jl a.xm thar 

allo\vs din to be moved in a buckeL The arm 

cdn be swung dround, lhus allmving d full 

bench trail to be moved quickly: 

Other mechanized equipment is used 1::-Jr maintaining and 

constructing trails: 

• Woodc.hippers: To\vable type, e;as powered 

• Stump grinders: 'lOwable type, gas pmvered 

• Auger drills: Portable type, gas povvered 

• Skiploruler tractors: Rubber wheeled, gas 
powered 

• Water pumps: Portable type, e:as pmvered 

• Dump tnrcks: Stakebed Lype, gas powered 
• Jackhatntners: Pon:a.hk rypc, air or gas 

pcnvered 

• Pole pn1ners: Portable type, gas povvered 

• Hedge trimmers: Ponable type, gas povvered 

• Stump grinders: Portable type, gds pmvered32 

AddiTional mechanized tools useful in uajl building include 

motorized whedbarrovvs, chainsaws, and brush mowers, 

:Vlotorlzed vvheelb,1rrows allo\v fOr large and heavy rock and 

debris loa.ds to be ca.xried ea.sily and quickly: 

For more tools used to conslrucl trails, please conldCL American 

Tfails -fi1r updares. 33 

32 U.S. Department olAgriculmre Kwest Service. Technology and 
Devd<-lfHiknt Program. 200/. Trtti! Construction and ]vfain/en,mci' 1Voteboo/.: 

2UO/' Ed ilion. Available at: http:i i¥-vTw.lhwa.d'-•q~;oviendronmemi 
fspubsiO 7232806itoc.hunitacknow 
33 American Trails. Accessed 13 April20 11. \1\,icb sire. Available at: 
http:/ /\'i"Vvw.americantrails.orgi 
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SECTIONS.O 
TRAIL OPERATION AND MAINTENANCE 

The management, maintenance, and operation of trails within 

rhe County of Los Angeles (County) may include local coLmty, 

and state mandEemerlt, and in some cases, federal mana.r,emenL 

'[he mosr impon:am: reason ro properly maim:ain a traj] is to 

maximize the safcry of dwsc using rhc trail and minimi?.c rhc 

locallandO\vners' concern regarding liabillry. ReguL1r, roudne 

annual maintenance ensures trajl safety but aJso prolongs rhe 

life of the trail. Importanr maintenance and operation activiTies 

LO consider include signs, sight distance and cleardllce lOr 

right-of-way, surface and rrcad repair, drainage, sweeping and 

cleaning, debris removal, upkeep of structural im:egrity, and 

proper illumination. Each strategy should maximize the trail's 

porential. 

5.1 TRAIL OPERATION 

These trail operation guidelines arc based on guidelines from 

established agencies ,ud sources. 1 Trails under Countv of 

Los Angeles jurisdiction a.xe considered parks (County (:~ode 
17.01. 130). 

5.1.1 Hours of Operation 

The Trails 1v1anual is not a policy document. Trails are 

considered to be parks under the Countv svsrem. Pursuant 

w the County Code, paxks, including trails, 'may be utilized 

between the hours of 8 a.m. and midnie;ht. THE HOURS 
OF OPERATION ARE ATTHEDISCRETION OF THE 
DIRECTOR AND ARE TYPICALLY SIGNED FROM 
DA\1/;'N TO DUSK (COUNTY CODE 17.04.330). 

Requests for changes to the County policy are beyond rhe scope 

of Lhe Trails Yl~mual ~md should be directed LO the Director of 

rhe County of Los Angeles Department of Parks and Recreation 

(Li\CO-DPR) or to a.Jl appropriate elecred represenrarive. 

5.1.2 Trail Users 

Ir is the policy of LACO-DPR to accommodare multi-use 

uails (hiking, mounrajn biking, equesui.m). Sec:rion 2 of rhe 

Tfails Manual provides guidance for assessing rhe feasibility of 

accommod,ulng multi-use as an element of the trail plan~lng 
process. A goaJ of trail planning within the County is to design 

trails for use by hikers, equestrians, and mountain bikers. 

Hovvever, the Trdlls Yldl1udl acknmvledges lhat it is not fedsible 

in all instances to accommodate all three uses on every trail. 

Easr Bay Rq,,ional Park Disrricr. l7 !vhy 2005. Ordinance 38, 
C:hapff·r 1: "Definitions.'" Comacr: F<ut Bay Regional Park Distrkr, ?.950 
Peralta Oaks Court, [~0. Box 5.-38 [,Oakland, CA 94605. Available at: 
http:/ /-...,"<vw.ebpa rks.org/ district/ ord_38! ord_3STOC.htm#chaprerone. 

In addition. occ1sions arise where tr.1ils \Vlll not be open ro 

multiple uses due to site-specific physical or environmental 

constraints, which may necessitaTe limirations of a particular 

type of use. In addition, in Lhe evenl dldt lrail users or anv 

member of the public is a\vare of trail blockine;, rhey ca;1 

com.1n the U\CO-DPR and the Los Angdes County SherifFs 
Department Parks Bureau. All trail users use these trails at their 

own risk. 

On multi-use trails, rrail users musr yield ro orher users 

!Olknving these eslablished guidelines: 

• Hikers yield to equestrians, and 

• 1v1ountain bikers yield to hikers and 

equestrians. 

Sie;ns before blind corners ro avoid user conHlcrs may be an 

option, and \vill be incorporated into fmure uail design 

whenever possible. 

Moumain bikes ma.y be ridden on designated multi-use trails 

dlld bicycle trails unless othervvise posred. Certain ree;uladons 

~md suggeslions dlso apply to lhe use of lrails by mounldln 
bikers: . 

• Bicycles are not permitted to be ridden in 

areas posred as J\o Bicvcles. I--lo-vvever, binrc\es 

may be vvalked or car;ied ln these dreas. ·' 

• State la\v requires thar all bicyclists under age 

18 wear an approved helmet vvhile riding on 

tr.1ils and roadv,-ays. 

• 

• 

• 

• 

• 

Helmets are encourar:ed for riders of all levels 
~· 

~md ages. 

Riders should call out "on your left" or ''on 

your right" depending upon direction of 

passing or sound a vvaming -vvhen ovenaking 

olher trdll users. 

Riders are encourarred to use bells to sional b b 

to passers, vvhere to pass, -vvhen to pass, and 

actively solicit a response. 

Riders should slovv at blind curves and other 

areas vvith limited sight distances. 

Signs should be posted f()r bicyclists to slo\v 

do-vvn at blind corners. 
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Equesrrlans may only lead or ride a horse, mule, donkey, or 

other simil.u animal on designated n'.lils or in designared 

equestrian areas, Certain regulations and sug-,gestions also apply 
iCoumy Code 1/.04.420): 

• 

• 

Horses, mules, donkeys, or other similar 
dnimdls are noL permiLted, either ridden or 

walked, in areas posted as No Horses. 

Helmets are encoura9.:ed i:C)r riders of all levels 
C' 

and ages. 

To clarify rhe distinction betvveen motor vehicles and 
v,rhedchairs rhe follo\ving definiTions of ''motor vehicles" and 

''wheelchairs'' are provided: 

• 

• 

In addition: 

• 

• 

• 

Motorized Vehicles: ''Motor vehicles" means 

any multi-\vheeled, treaded, or sled-type 
vehicle Lhat is propelled by d molor engine, 

including any vehicle commonly known as a 

"motorized recre,nion vehicle" (County Code 
17.04.110). 

\Xlhedchair: ''Wheelchair'' means a device 

desie;ned solely f~x use by a mobility impaired 

person for locomotion, rh.u is suitable for use 

in an indoor pedestrian area, 

Access il)r molOrized vehicles on Lfdlls 

is limited to authorized vehicles, such as 

Counry maintenance vehicles and emergency 
response vehicles (County Code 17,04,370 
and 17.0ri.ll70) 

Nlororlzed vehicles are restricted to desie;nated 

parking areas and paved public roads 

Un,luthorized mororized vehicles are 

prohibited, including dirt bikes a.Jid all-terraj n 

vehicles iATVs) (Ordinance Code 17.04) 

Motor vehicles according to the Department of] ustice's revised 

Americans vvith Disabilities Act (ADA) reguLuions reg,uding 
trails, 2 which became elfective lvlarch 15, 2011, are not yet 

included in rhe above definidons. As required, by the 2011 
ADA ruling, the County has established an interim policy thdL 
is available on the LACO-DPR \veb site, and updates will be 
provided as av.1il.1ble. 

U.S. Df·partnwnt of Justice. Americans wirh Dlsabilitif-s Act. 
"Revised ADA Reguladons: Implementing Tide li and Title III." Available 
at: hrrp:/ /wvl'-Y.ada.gov/regs20 1 O/ADAregs20 l O.htm 
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5.1.3 Physical Resources 

Operation standards f()r physical resources protect biological, 
geological, and cultural resources: 

• 

• 

• 

• 

• 

Park property, vee;etadon, and animals, 
including sensitive pldllLs; animals; dlld 

geological, archaeological, or historic ohJects 

are protected by Lnv. Do not disturb or 
remove any of these 1:eatures (County Code 

17.0·'1.:310 and 17.01.1/0). 

Litterine; and dumpine; is prohibited. Any 

person who violares rhe littering la\vs may be 

arrested or issued a citation (County Code 
1/.04.500 'md 1118.15). 

Doe;s must be kept on leashes ar all times on 
trails (County Code 1/.04.410). 

A person shall not bring into ol park any animal 
except as hereafter specifically provided or as 

orherwise permined by the director (County 

Code 1/.04.400). 

Do nor feed or harm \vildlife. 'lhey should 

be viewed from a distance (County Code 
1/.04.470). 

5.1.4 Parkland Uses 

Parkland uses cover group and individual activities that take 

pLKe on or near trails, such as camping, picnicking, 1-ishing, 
and hunting. 

• 

• 

• 

• 

• 

Fires are only permilled in signed dlld 
desir;nared areas (County Code 17.04.590). 

Flrevvorks or other combustible materials are 
not permiued along any trail (Counry Code 
17.04.520 .md l!.O<i.(;] 0). 

Cdlnping is nol permitted dlong Counly trails 

(Coumy Code 1/.0<1 .. 380 and 17.04.390). 

Fishing requires a state license (County Code 

17 O·'i. 560l. 

Possession or actine; under the inHuence of 

.1lcoholic bever.1ges or drugs is nor permined 

(County Code 1/.04.440 and 17.04.450). 



• Nudlry is nor permitted alone; County trails 5.2 

(Coumy Code 17.04.480) 
TRAIL ASSESSMENT 

• 

• 

• 

• 

Assemblies, perfC)rmances, special events, 

or similar g.nherings may require a. prior 
authorization, 

Painr ball guns or rifles arc not pcrmin:cd on 

Counry trails (County Code 1/.04.600) 

Firearms, or bows and arrmvs, or orher 

\Vedpons are not permiued on County Lfdlls 

except in desie:nared areas (County Code 

17.04.620 and 17.08.300). 

Tr.1il users and visitors cUe responsible for 

knowing and following trail rules. 

For more in!Ormalion regdrdlng fire rodds, conLael the County 

of Los Angeles Fire Dcpanmcnt ([.ACO-FD). For more 

lni-Orm,ulon regarding the flood conrrol systems, ple,1se contacr 

the County of Los Angeles Department of Public Works 
(LACO-DPW). 

5.1.5 Emergency Response 

Emergency response to County trails will be provided by 
various agencies, depending on the location. In many cases, the 

closest public safety agency will respond, vvhich may include 

County sheriH-S, local police, or nadonal fl)resr personnel. 

\Xlay-Gnding signs should also include emergency response 

information, such as emergency phone numbers and trail 

addresses if applic.1ble. 

5.1.6 Closure Policy 

Trails \vill be sie;ned as closed \vhen conditions no lone;er 

provide for rhe safe passage of .unhori?.ed users. 'Eails and 

interactions vvith nature have impassible or imminent risks due 

to continuously changing namral conditions. Therefore, ol trail 

vvil\ be closed only when risks axe elev.ned above rhe inherem 

risk involved vvith hikine;, mountain bikine;, or ridine; a horse 

on a LrdiL The lenglh of time thal a trdil is expened to be 

dosed \Vill be shown along vvith the agency name and con tan 

in£-Orm.:uion olt each end of the closed tr.:lil segment. 

5.1.7 Modification to Operation Guidelines 

Operadon e;uidelines are subject to chane;e vvith approval by 
rhe Direcwr of rhe DepartmenT of Parks and Recreadon. 

Conduct the trail assessment process to ensure all trails are 

inventoried and the conditions are documented prior ro 

conducting maintenance. This section omlines the process that 

can be utilized fOr trail assessment. In addidon, the Cniversal 

Trdil AssessmenL Process (UTAP), developed LO deLermine 

which users may access a uail and the level of accessibility 

of a trail, is a usdlil tool in assessing trails, documenting 

maintenance needs, and determining schedules. The results of 

the UTJ\P process may also be useful for providing \vay-finding 

signs indicaLlng Lhe condiLions of the Lrdils ahead, which ls 

helpbl for individuals with disabilities. The UT:i\P process ha.s 
been found w be useful, bm rhe documenradon requirements 

can be time and resource intensive. Therefore, this process may 
only be warr.:mted f()r particular trails or portions of trails. The 

TJJAP process is utilized by the U.S. DepaTtment of Agriculture 

Forest Service and by California Stare Parks. 

As an alternative to the full UTJ\P process for uail assessment, 

a reduced assessment and repair fOrm holS been included in 

this document 1::-Jr use in assessing the type of repair, the crnv 

and tools required, and the budget necessary (Figure 5.2-1, 

Sttmple Trr1il Assessment ttnd Repttir Sheel; Figure 5.2-2, Tniil 

Worh· Log; and Fir;ure 5.2-3, Trail ll:'orl< Log Key). Blank forms 
for photocopying are included in Appendix L, Trail Assessment 

tmd ll.fttintent1nce Forms. The three f()rms are to be used in 

conjunction to document needed mainten.:mce and repair 

loc.Hions and types vvhen conducting an a.ssessment or vvhen a 

repair is reported by other rrall users. The Trail Assessment and 

Repair Sheet should be Glled out al lhe siLe LO record Lhe extent 

and type of prohlcm requiring repair. 'The form provides space 

to describe the maintenance issue and develop strategies ro 

repair while taking notes on the trail, the location, sketches of 

the problem and solmion, and the tools rhat vvil\ be required. 

The Trail Assessmenl and Repair SheeL includes an area LO 

derermine the rype of repair (or feamre) and rhe action to be 

taken, both of v,rhich should use as a reference rhe trajl \Vork 

log key. The Trail Assessment and Repair Sheet in combination 

vvith the trail vmrk log key provides those conducting repairs 

with the necessary informaTion required to assess rhe time, 

materials, and cost of rhe repair. An estimate of the trail repair 

cosL can be based on lhe in£0rmalion conlained in Senion 

7..5.3.1, Construction Cost Considrrr1tions, and Appendix E, 
Trail Cort:::rruction Costs. 

5.2.1 Trail Surfaces 

Non-motorized trails are classified accordine; to sud-ace 

materiaJs and \vidth, as dnermined by anticipared use panerns 

and amount of side-hill disturbance involved in construction. 

In general, tr.:lils are made \vider vvhen they are located dose ro 

urban centers, in aJl open space area with wpography conducive 
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SAMPLE TRAIL ASSESSMENT AND REPAIR SHEET 

Trail Nam e/Number: 
Priority : 

Probl em: 

Repair Methods Description: 

Sketch Existin g T rai 1: 

Crew Members: 

Feet from Feature (see Action (see Trail 
Trail Trail Work Log Work Log Key) 
Marker Key) 

5-4 Section 5 I Trail Operation and Maintenance 

Locati on (include Marker#): 
Crew Leader: 

Sketch Repair: 

Tools Required: 

Size Feature 
No. of Total 
Units Estimated 

L H w Cost 

Figure 5.2-1 
Satn.ple Trail Assessment and Repair Sheet 



Feet Act ion Feature 
(from (see Trail (see Trail 

Marker) Log Key) Log Key) 

TRAIL WORK LOG 

Size 

L H w Units Comment Total 

Figure 5.2-2 
Trail Work Log 
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Feature 
Asphalt placed 
Bench 
Bridge 
Brid!Je 
Brid!Je 
Bridqe- Mid-span supports 
Causeway 
Climbin!J Turn 
Concrete 
Culvert 
Culvert - Rock 
Down Trees 
Draina!)e Dip 
Drainaqe Lense 
Ford 
Hand Rail Removal 
Hand Rails 
Puncheon 
Puncheon 
Retainin!J Wall- Causeway rock walls 
Retaining Wall- Cellular Confinement 
Retaining Wall- Cribbed Abutments 
Retaining Wall- Geotextile Fabric 
Retainin!J Wall- Mortared Rock 

Retaining Wall - Mortared Rock 

Retaining Wall -Rock 
Retainin!J Wall -Turnpike walls 
Retaining Wall -Wood 

Riprap- rock, dry wall 

Sign 
Slide Removal 
Soil Stabilizer Placed 
Split Rail Fence 
Step 
Step Removal 
Steps - Cable 
Steps -Cut Out Strinqer 
Steps - Full Crib 
Steps -Mortared Rock 
Steps- Rock 
Steps- Wood 
Steps- Wood Interlocking Double 
Steps- Wood Interlocking Single 
Swale 
Switchback 

Trail 

Trail 
Trail Narrowing 
Trail Obliteration 
Trail Tread 
Trio Rehabilitation 
Turnpike 
Wall-less Turnpike 
Water Bar- rock 
Water Bar- wood 
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Action 
Install/Maintain 
Maintain/Replace 
Construct/ Reconstruct 
Maintain 
Remove 
Construct/ Reconstruct 
Construct/ Reconstruct 
Construct/ Reconstruct 
Install 
Install/Remove 
Construct/ Reconstruct 
Remove 
Construct/ Reconstruct 
Construct/ Reconstruct 
Construct/ Reconstruct 
Remove 
Construct/ Reconstruct 
Construct/ Reconstruct 
Maintain 
Construct/ Reconstruct 
Construct 
Construct/ Reconstruct 
Construct 
Construct/ Reconstruct 

Maintain 

!Construct/ Reconstruct 
!Construct/ Reconstruct 
!Construct/ Reconstruct 

!construct/ Reconstruct 

1 Maintain/Replace 
I Remove 
II nstaii/Mai ntai n 
I Remove 
I Maintain 
I Remove 
:construct/ Reconstruct 
:construct/ Reconstruct 
:construct/ Reconstruct 
:construct/ Reconstruct 
:construct/ Reconstruct 
:construct/ Reconstruct 
:construct/ Reconstruct 
:construct/ Reconstruct 
:construct/ Reconstruct 
:construct/ Reconstruct 

Brush 

Construct 
Remove 
Remove 
Reconstruct 
Perform 
Construct/ Reconstruct 
Construct/ Reconstruct 
I nstaii/Rem ove/Mai ntain 
I nstaii/Rem ove/Mai ntain 

Unit 
cy 
ea 

Linear Ft 
Linear Ft 
Linear Ft 

cy 
ea 
cy 

Linear Ft 
cubic ft. 
diameter 

ea 
cy 

cubic ft. 
Linear Ft 
Linear Ft 
Linear Ft 
Linear Ft 

cy/ton 
cy/ton 
cy/ton 
sq. ft. 

yds/ton 

cy 
sq. ft 
sq.ft 

cubic ft. 

ea 
cubic ft. 

sq. ft 
Linear Ft 

ea 
ea. 
ea 
ea 
ea 

cy/ton 
cy/ton 

ea 
ea 
ea 
ea 
ea. 

Linear Ft 

Linear Ft 
sq. ft 
sq. ft 

Linear Ft 
Linear Ft 

sq. ft 
sq. ft 
cy/ton 

ea 

Comment 

as specified 
Varies by design 
as specified 

Varies by design 
as specified 

Varies by type & design 

foot excavation 

as specified 

as specified 

drains, tread, step landin!ls 
as specified 

as specified 

budget information 
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to ¥vider trail tread, or when there are many anticipared users, 

'[he County of Los Angeles System of Riding and Hiking '[rails 

includes a variety of County trails with variable widths and 
surbces, 

5.2.2 Trail Assessment 

Regular maintenance is essential to ensuring user safety and 

extending the useful life of the trail system, Lack of such 

maintenance could lead to serious deterioration, which could 

increase, rather than reduce, long-term upkeep costs, All trails 

bendlt ifom routine mainlenance, In addition, lhe lack of 

ree;ular maintenance dama.r,es the natural resources and outdoor 

recrearion opportuniries, and may creare .1 safery ha7.axd, 

Ylap and inventory trail features using global positioning system 

(GPS) .md geographic informadon sysrem (GIS) technology, 

and enter these feamres into a mainrenance mana.r,ement 

.system daLabase Lhal Lracks dala on scheduling, time and co.sL 

estimares for repairs, acmal \Vork accomplished, and needs -fi1r 

large-scale repairs or desired reroutings, This dat.1base needs to 

be updated frequently based on monthly or at least quarterly 

inspenions that note changes in trail conditions rhat may alrer 

iniLial eslimaLes. 

An up-w-dare maunenance darab.1se will assist \Virh 

determining the amount and frequency of trail ¥vork needed, 

\vhich reHects local conditions and trail types, Theref~xe, it is 

essemiaJ that each uail be identified by its type and by any 

special conditions that atTecr maintenance needs, such as \Veed 

growlh, sLeepness, erosion potenLial, and stream crossings, A 

four step process mayhe urilizcd to assess trail conditions: 

Step 1: Create a Trail Assessment and Repair Sheet 

A s~unple trail as.ses.smenl and repair sheet is provided in this 

sec don, The purpose of the sheet is ro prevent the ambie;uity of 

mainrenance work. h specifically identifies the u.1ils needs and 

communicates those needs to others vvho ¥vould be performing 
the maintenance, This ini-Orm,uion can then be added to the 

mainrenance database. 

Step 2: Wd!k or Rlde the Trail 

Inspect trails on .:l routine basis to identH)l current conditions, 

erosion, and any water drainage devices that need repair, In 

addition, evaluate suuctural features such as fencing, restrooms, 

kiosks, and vvay-Gnding signs, 

l-3egin v,ralking or riding the u.lil from rhe trailhead in order to 

identify any maintenance or repairs required along the traiL A 

CPS device or a measurine: wheel is recommended f()r recordinr:" 
~ D 

rhe distance and location of a needed repair. \X7henever a. 

locadon alone: the rrailis in need of maintenance or repair, use 

the assessmenr sheet w idendfy the nature of the problem, the 

severity of the problem, location from the trailhead, and other 

necessary ini-Orm.:ltion. Prioritize repairs that ¥vcmld pose risks 

to visitors. 

Step 3: Confer vvith Lhe Land 1v1anager 

If applicable, for portions of a trail easement through priv.:lte 

land holdings, discuss the trail maintenance and repair projects 

\Vith the landovvner prior ro scheduling any maintenance or 

repairs, The as.sessmenl sheet vvill help describe the problems 

and develop a stratee;y and a timdine to complere the 

m.1intenance and repairs. 

Step 4: Assifn Work Crews 

Assie;n a crevv of workers to each maintenance pro}ecr. Provide 

the crew with special lraining on how lo perfOrm Lhe work, 

including how to identify potenrial ha?.ards, most efficient 

methods of repair, ¥vlMt can be handled by in-house sta±r, and 

what may require the services of private contractors. Based 

on this information, staff should be in a position ro develop 

~umual co.sl.s il)r equipment, supervision, in-house labor, and 

outside contractor vvork, and thus arrive at the Counry's trail 

progr.1m budget projenions. 

\\lith the .:lSSessment sheet, have the vmrk cre\VS .:lilS\Ver the 

rema.ining questions in terms of who is on rhe crew, vvho is the 

leader, vvhere is the work sire, vvhat are the tools required, and 

how to go about repairing the problem. 

5.3 TRAIL MAINTENANCE 

Design a multi-year trail maintenance schedule to ensure 

the corllinued up-keep, repair, and necessary replacement 

of trail secdons and features. Update the schedule annually 

based on uail inspecdons occurring throughout rhe year. 'lhe 

schedule should be reflected in budget requests f()r the agency: 

Additionally, trail maintenance should be scheduled to protect 

federaJly and Sra.te-listed species. 

A mairllenance management system dalaba.se can as.sisL the 

County vvith uacking trail inventory and wirh producing and 

monitoring prevent.:ltive maintenance work orders for specliic 

maintenance tasks. The database can also generate ¥vork orders 

and allo\v managers w track hours, costs, and resources used 

to perfOrm maintenance Ld.sks, as \vell as accounL il)r curalive 

maintenance tasks and renovadon projects. \Vork orders can be 

iniriared in sever.1l \vays. A ciri?.en may contact the Counry w 

report a problem or issue, At the LACO-DPR, a request f()rm for 

maintenance is already in place, although ro date, the trail-\vork 

request form has not been used. However, if trail maintenance 
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is needed, a request form can be sent ro the appropriate cre¥v 

for acdon. Preventive maintenance work orders are generared 

on daily, monthly, and yearly schedules, based on the frequency 

required. 1v1aintenance stafF can gener.ue their o\vn vmrk 

orders for curative or non-preventive related tasks. Other 

County sratT can request work ro be performed and send the 

request direcdy LO lhe appropriate crew through direct access 

m the mainrenance database. The database should include 

aerbl photos of the site, along vvith the number and location of 

culvert pipes, bridges, switchbacks, and other structures. 1his 

informadon is beneficial when planning maimenance activides 

on a particular Lrall netvmrk. 1he maps can also be dislribmed 

to rhe mainrenance crevvs to help identify the exacr area rhat 

needs to be main rained or repa_ired. 

:Vlaintaining trails are important, but funding trail repairs 

may be difficulr. Possible funding alternatives include aJlnuaJ 

appropriations, open space and park district bonds and [a,'{ 

dSsessmenLs, grants from various governmenL and foundation 

programs, volunreer assisrance, developer fees and reguired 

prol1-ers, park user fees, and citizen donations. Assign a grant 

\\Titer as pan of the stafF, and key the trail coordinator into the 

development assessment process so that uail maintenance is 

adequately funded. 

'Eail repairs may be as minor as fixing potholes in a uail or .1s 

major as a complete reconstruction or rerouting of an entire 

trail section. Lo\v areas th,u channel \'Vater or are subJect to 

inundation during heavy rain evems need to be repaired 

immediately before they become sie;nii-lcantly vmrse and bee;in 

LO ailect surrounding sections. Quickly clean and reestablish 

culverts and or her drainage strunures that become clogged. 

On trails with equestrian usage, preventing compaction near 

srep overs is essentiaL Sandy soils must be used on trail surfaces 

near slep overs, dS sandy soils do not compact easily. \\lorkers 

would ree;ularly replace the trail surface to prevent compaction. 

.. \!loreover, srep overs should h.1ve .1 marker w sign i~l \vhen uai I 

surface is compacted and needs replacement. 

Finally, trail majntenance schedules should be ser to avoid 

unauthorized "take'' of federally and Stare-lis red species atTorded 

proLeelion pursuanl to lhe Bald and Colden Eagle ProLection 

Act and rhe Migratory Bird Tfeaty. (For more information 

please refer to Appendix D, Fedel'tl!!y and Srace-Lisred Species 
roirh PotentitJ! to Occur wirhin the Cou.n!J ofLo.'l Angeles). 

A guideline to the most common Lrall mairllenance and repair 

procedures, alone; vvith recommended maintenance inrervals 

for each, is provided in Table 5.3-1, ~)'easona/ idaintenance by 
Tnti! Smj(Jee, and 'I:tble 5.3-2, Anmud lvfttinrenttnce b)l Tnti! 

Sur(i1ee. 

Section 5 I Trail Operation and Maintenance 

5.3.1 Mowing and Spraying 

1v1owing and spraying should be used as maintenance 

procedures on County-owned lands by qualified personnel 

with the appropriate Srate certifications. For lands that are 

nor ovvned or administrated by the Counry of Los Ane;des, 

coordinalion needs LO be undertaken wllh the underlying 

property owner to get concurrence on the recommended 

maintenance strategies. 1v1o¥ving can be used fOr certain kinds 

of recurring vegetation growth, including fire ft1d butters, fire 

comrol areas, and poison oalc comrol areas. Schedule movving 

~md spraying regularly, based on knowledge of how idst such 

e;rovvth occurs so thar rrail use is nor sie;nliicantly inhibited. 

\Virh some kinds of f:1-.q-grcnving brush, it may be necessary w 

consider use of herbicides, but special precaution and certified 

tr.1ining must be essential components of any such spraying 

operarions. 

5.3.2 Tree and Brush Trimming 

Pruning is perf~Hmed fOr the safety of the trail user and to 

protect the trail and other associated assets. \'\lorkers must 

be knovvledgeable about how to do such pruning in ways 

thaL provides for aesthellcs and proLecls Lhe heahh of the 

vee;eration. Proper prunine; and brushine; allmvs operators to 

do a rhorough and safe job. Such vmrk usu.1lly c.u1 be done 

with clippers, string trimmers, and chainsa¥vs, but in some 

simations, lr moly be necessary to chop out root systems or 

bla.de ofF the embedded plant material. Operators must have 

proper trainine; to operate machinery and knowlede;e of safety 

issues in areas such as poison oak, safe disposal, ~md special 

equipment needed. 

5.3.3 Debris Removal 

Keeping the trail suridce cleared is one of the mosl important 

aspects of trail maintenance. Mud and orher sediment need to 

be removed alongv.rith fallen leaves, branches, .md fallen trees w 

ensure the sal:ety of the users and to increase the life expectancy 

of the trail itself This maintenance task is required for all trail 

surfaces. Littering is prohibired under County Code 17.04. 500 

and 1118.15. Trail users are required to prevent liuerine;. Trail 

users can report violations of liuer laws to lhe Los Angeles 

County Sheriffs Department Parks Bureau. For dehris removal 

from the trail surbce, fOllow the same operations for mo¥ving. 

5.3.4 Culverts 

Culvens often become cloe;e;ed \vlrh rra.sh and debris that must 

be removed before rhe start of the rainy season or Lue spring 

to prevent Hooding and undercutting of trail suri:a.ces. Culverts 

may also need to be upgr.:lded in size or replaced because of 

deterioration or increased storm water flow resuldng from 



TABLE 5.3-1 
SEASONAL MAINTENANCE BY TRAIL SURFACE 

Trail Surface Task Frequency Methods 
Native surface Mowing of Three times Use a mower or weedwacker unit. 

grasses annually (spring, 
summer and fall) 

Asphalt, boardwalk, Inspection of trails Monthly Inspect trail surfaces, shoulder areas, 
compacted decomposed by walking trees, bridges, crossings, signs, and 
granite, concrete, wood amenities. 
chips native surface 
Asphalt, boardwalk, Tree and brush Twice annually Cut down trees and prune limbs at 
compacted decomposed pruning least 1 foot beyond trai I edges and 
granite, concrete, wood provide a minimum 1 o-foot height 
chips native surface clearance. 

TABLE 5.3-2 
ANNUAL MAINTENANCE BY TRAIL SURFACE 

Trail Surface Task Frequency Methods 
Asphalt Asphalt trails Annually or as Remove and replace old asphalt and 

pothole repair needed compress new asphalt even with trail 
surface. 

Concrete Concrete trails Annually or as Remove and replace old concrete and 
pothole repair needed finish new concrete even with trail 

surface. 
Compacted Gravel trails Annually or as Remove and replace old gravel and 
decomposed granite pothole repair needed compress new gravel even with trail 

surface. 
Native surface Native soils trail Annually or as Compress soils to be level with the 

replacement needed trail surface. 
Wood chips Wood chips trails Annually or as Remove and replace old wood ch ips 

repair needed and compress and rake new chips to 
be level with the trail surface. 

Asphalt, boardwalk, Leaf and debris Annually (fall) or Use a tractor-mounted blower. 
compacted decomposed removal as needed 
granite, concrete, wood 
chips, native surface 
Asphalt, boardwalk, Cleaning and Annually or as Clean by using a shovel. Repair or 
compacted decomposed repair of culvert needed in late replace pipes if any erosion exists. 
granite, concrete, wood pipes spring 
chips, native surface 
Asphalt, boardwalk, Sign and other As needed Replace or repair damaged posts, 
compacted decomposed amenities repair signs, benches, and tables. 
granite, concrete, wood 
chips, native surface 
Boardwalk, puncheon Water crossing As needed in late Divert water flow, clean eroded area, 
bridge, or turnpike trails maintenance spring and replace missing or damaged 

surface material, andre-compact. 
Reestablish water flow. 
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weather or chane;es in vee;etation cover, such as from 1-lres, or 5.3.8 Homeless Encampment Removal 
from new developmem: in the area. 

5.3.5 \Vater Crossings and Bog Areas 

Bride;es, low water crossine;s, open box culverts, rock drains, 

and oLher drainage struelures, including those aL s\viLchbacks, 

need regular inspecdon and attenTion. Debris should be 

removed before the start of the rainy se,1son and on an as­

Trail hours of operation prohibit overnight occupation on 

the trails. Therefore, homeless encampment is prohibited. 

The proper authorities should be noTified when homeless 

encampment is occurrine; on rrails to ensure removaL Currently, 

enfOrcement on tfdils is provided by the Los Angeles County 

Sheriffs Depan:nwnt Parks Bureau. 

needed basis throughout the non-rainy season. Keeping the 5.3.9 Fire l\1andated Brush Clearance 
trail a rea free of debris faci I itates the ffee flo\v of surface run-ofF, 

dws minimizing and reducing the risk of flooding and relaLed 

surface erosion. Eroded areas need w be re-e;raded as quickly as 

possible to prevent further dererioration. ln ba_dly deteriorared 

bog areas, the installation of erosion protection measures such 

as geotechnical soil st.1bilization materials should be evaluated. 

5.3.6 Signs and Other Aroenities 

Kiosks, signs, benches, gates, fencing, bollards, and steps need 

to be kept in safe and ,:!esthetically pleasing condition. hems 

that f~tll into disrepair ofl:en become the target of vandals. 

Prompt repairs are essential; anticipare lifecycle replacemem. 

The L'\CO-DPR has adopted a trail way-lindine; sir;n 
program. 'lhe intent of rhis prim.uy trail \vay-finding sign 

program is to identif}r the typical County trail signs, which 

\vould be applied Countyvvide, cognizant of limited st.1fr and 

funding resources. The trails logo wa._s approved in 2010 by 

the LACO-DPR Director and has been applied in trail star,inr; 
areas in a few locaLions. The goal is lo apply Lhis for ''branding'' 

purposes. 'The trail monumental signs include tvvo styles, one 

reflecting a contempor.1ry design and another more rustic 

version f(,r application in either wilderness or rural depending 

on the surrounding contexrs. 'The vvay-finding sign is nnv to 

Lhe L\CO-DPR; while being simplistic, it is intended to be 

easy ro maintain and readable. Detailed examples of the rrail 

\vay-finding sign progran1 .ue provided in Appendix K, W~y­

Finding Signs. 

5.3. 7 Graffiti Removal 

As discussed above, prom p L repairs are essen lial. UJ avoid gr alE Ll, 

way-finding sign poles should be higher to prevent vandalism, 

and constructed or treated to minimize the efrects of grallitL 

Trails \vithout grat1iti will be more aesthetically pleasing to 

trail users, compelling them to use the uails frequemly. Trails 

\vidwuL grafllti will also ensure the longevity of lhe lrail. Once 

e;rat1iti has been reponed, e;raH-id removal should be completed 

as soon as possible \Vithin 2'i hours. 

5-l 0 Section 5 I Trail Operation and Maintenance 

In lhe County of Los Angeles, lhe Brush Clearance Program is a 

joint efFon betvveen rhe CountyofLosAne;eles Fire Department 

and the Counry of Los Angeles Depanmenr of Agricultural 

Commissioner/Weights and Measures, \'\Teed Hazard and 
Pest Abatement Bureau (\\Teed Abatement Division). The 

[hush Clea.xance Program enforces the removal of hazardous 

vegetation in Fire Codes. The [hush Clearance Program should 

be consulred fl)r fire-mandated brush clearance. 

5.3.1 0 Pumping Out Flooded Tunnel Ways (Trail ways) 

To ensure longevity and prevent erosion and closures of trails, 

pumping out flooded runnel vvays is vital for trail operation 

~md maintenance. 

5.4 WORKING WITH VOLUNTEER AND OTHER 
COMMUNITY BASED GROUPS 

TJ:ajl groups may provide in pur into the design, development, 

and implemenration of the trail netvvork. They also provide 

trail mainlenance and reporl maintenance needs to the stall 

through volunteer programs. 1--rovvever, recruiTing and aTtracting 

volunteers can be a dit1icult task. Some park supervisors moly 

already have organized members from the local community to 

assist with rhe maintenance and repair of the trails, whereas 

olher parks may noL 

For example, the Counry of Orange Adopt-A-P.uk program 

serves beaches, harbors, and parks in the county. 1he main 

objective fOr the Adopt-A-Llfk program is ro provide volunteers 

with an opportunity to maimain, repair, and perform va.xious 

operational functions for rhe parks in their communities. 

1his could be inlegrated vvith lhe currenl volunteer program 

proposed by the County of Los Angeles. 'The main objective of 

the Adopt-A-Trail program vvould be f(,r community volunteers 

to maintain, repair, and provide various operational functions 

for rhe County's uail netv.,rorks. For more information on the 

Adopt-A-Trail program, ple<LSe colllacl L'\CO-DPR directly. 
1here are several porential sources of volunteers: 

• Colle!?.:e students 
C' 

• High school smdents 



• Cirl and Boy Scouts of America 

• .NationaJ service orgaJli? ... ltions 

• Corrections departments 

• Cycling clubs 

• lli king clubs 
• Equesrrlan (corral) clubs 

• Yluhi-use lrall clubs 

• Tfail running clubs 

• Khvanis clubs 

• Conservation and environmental trail preservation 

organi?...ations 

• Regiondl trail councils 

• Nlounred assistance units- rrained 

Being prepared is essential to the elfective and et1icient 

mobilization of vvork crnvs. 1he first step in mobilizing vmrk 

crews shall consist of cleaxly axticulating the performance gcMl 

for the \Vorkday and the proposed stratee:ies fOr artainine: the 

goaL LlsL all acLions needed, including meeting with the land 

manager and organizing availability of wols. Estimarc hovv 

much time lr would take fOr the volunteer cre\vs ro complete 

each ta.sk Delegate tasks and develop backup plans for things 

that may go wmng. Provide crew leaders vvirh training in 

advance of Lhe project initiation. CommunlcaLe and pro moLe 
saf-e use of took Provide a sense of accomplishment; volunteers 

\vill return if rhey feel rhey have accomplished something. 

Make it enJoyable and fun, but above all, shovv appreciation 
fOr the eflC)rts of volunteers. 

Ir is essential that volunteers receive proper trainine; prior to 

beginning a vmrk dll)rl LO ensure thal Lhe qualiLy of Lhe work 

performed is maintained. rn addition, when appropriaTe, rhc 

confidentiality ofd,na that volunteer groups may howe .:lccess to 

must be maintained. The Trails 1v1anualis not desil:::ned to cover 
C' 

policies in xegards to vvoxker's compensaTion. The County of 

Los Angeles hdS prepared a manudl for working with volunLeers 

that provides further e;uidance to this process. 3 

County of Los Angeles Depanmcnt of Parks and Recreation. 
June 2009. VOlunteer ivftmual. Los Angeles, CA. 
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SECTION8.0 
INDEX 

A 
ADA compliance, 2-7,4-15, 1+-16 
anchors, 2-13, 2-14,4-12,4-30 
armoring, 4-11 
average trail scgmcnr grade, 4--5, 4--6 

B 
bench trails, 1-3/i, 1-37 
benches, 2-20, 5-6, 5-10, B-6, E-1 
benefits of trails, sec Letter from the Director, 1-1, B-3, sec Appendix C 
bicycle racks, 4-29 
bridges, 2-10, 2-18,4-12,4-16,4-26,4-29, 5-8, 5-10, B-6 

c 
CEQA, 1-3, See Section 3,0 

categorical exemption, 3-5,3-6 

Environmcm:al "Impact ReporT, 3-7 

Initial Study, 3-7 
rh ree-step process, 3-4---3-7 

climbing turns, 2-11,1-10,1-11,1-51, ,'i-35, E-3 
compaction, 4-1-4-4,4-6-4-8, 4-3'), 4_>)5, 5-8 

conceptual trail alignmcnr, 7.-5---7.-7.7. 
conservation easemem:, 2-15,3-9, 3-10, see Appendix H 

constructabllity, 4-1, 4-32-4-37 
construction scenario, 1-32 1-35 
control points, 2-11----2-13 

controlline: \varer on a trail, 4-5,4-7-4-10 
corridors, 2-16,4-19, A-3, A-'L C-3, K-17 
culverts and undcrdrains, 4-16 
cur-and-till trail, 4-35 

D 
design spedilcdtions, 2-11, see Appendix J 
displacement, 4-1----4-4,4-6---4-8,4,-11, T-1 
drainage soludons, 2-1 5, 4-1, 'i-3, 'i-8--- 'i-ll, 5-6 --5-8, 5-1 0, l>i 
drinking f(Juntain, 2-20, 4-31, E-1, E-9, J-25 

E 
easements, 2-15, C-2, see Appendix H 

securing, 3-9, 3-10 
sample of, sec Appendix G 

rypes, 2-15 
edges, 2.-13, 2-14~, 4-11,4-28 
enforcemenT, 5-l 0 

erllidement process, 1-2, 3-8-3-10, C-3 

environmental compliance, sec Section 3.0 
equestrian amenities, 'i-29 
erosion, 2-11, 2-15,4-1-4-8,4-11,4-18,4-28,4-33-4-35,5-7,5-10 
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F 
fall line, 4-4 4-6,4-10,4-11, A-1 
feasibility analysis, 2-1, 2-8, 2-15-2-20, 3-7,4-1 

economic factors, 2-18-2-20 
engineering factors, 2-15 
environmenral factors, 2-15 

social iaclors, 2-15-2-18 
flagging, 4,-34, 4--35 
funding, 1-1, 3-1,3-2, 3-9, 5-8, 5-10 

sources, see Appendix F 

G 
e:alnlne; altitude on a trail, 4,5, 4-10-4-12 
garnvays, 2-1 'i, 4-12 
gfdCle, 2-/, 2-11,4-3,4-5-4-15 

calculadng, 4-5, 4-12,4-13 
half rule, 4-5 
ma.,'Clmum sustainable, 4-7 

oucslope, 4-6 
reversals, 4--9 

1000 average guideline, 4-5 
grants, 5-8 

H 
half rule, see under ''e;rade'' 

harmony, 2-14,3-1 
history of trail development, see Appendix A 
hlrching post, J-28 
hirching rail, 4-27 

K 
kiosks, 4-7'i 4-77,4-31, 'kl7, 5-7,5-10, 1\-9, J-34, J-35 
knicks, 4-7, 4-9 

L 
landscaping, 2-20,4-28, B-5, C-4, E-1, E-9 
layout, 2-11-2-15 
listed species, 2-17, 5-7, see Appendix D 
local trails, 2-8,4-25, A-1 

M 
maintenance, 5-7-5-11 

construction cost, 2-18-2-20, see Appendix E 

assessmenT and repair sheets, 5-4---5-6 

ma.,-.-..;:imum susrain,1ble grade, see under "gr.1de '' 

N 
ndLUrdl shapes, 2-13, 2-14 

0 
outslope, see under "grade" 
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p 

p.uking, 2-20, 4-12, 'i-26 --4-28, E-1, E-9, J-18----J-20 
playfulness, 2-14 
puncheon, 2-10,4-16,4-17, 5-6, E-4, E-5, J-5 

Q 
Q_ulmby ftmds, 3-9 

R 
recreational hmding, see Appendix F 

regional rrails, 2-8, 1-29 

resLrooms, 4-28, 4-35, 5-/, J-21, J-22 
rerainine; strucmres, 2-10,4-12,4-19,4-33-4-35 
rer.1ining walls, 4-11, 1>4 
road crossings, 4-19, 4-26 
rolling cro\vn ~vvltchbacks, 4-11 

rolling gra.de dips, fl-9, 4-lG 

s 
service area, 7.-3--7.-5, 7.-/7. 

dd-inlng the service are,1, 2-3 
demand analysis, 2-3 

evaluation of recreational trail needs, 2-'i 

sources of data for service dfea demand chafdCLerlzaLion, 2-4 

supply analysis, 2-5 
sr.1gingareas, 2-'L 4-19,4-27,5-10 
stakeholder, 1-l, 2-l, 2-2, 2-20-2-22 

coordination, 2-20-2-22, see Appendix C 

rypes, 2-20, 2-21 
Srrarq:r,icAsset Mand{:r,ement Plan, 1-l, 1-4,2-3, 2-20 
.swllchbacks, see under ''grade'' 

T 
10-percent rule, see under "grade" 
tools, l[-3,'[ 1-37 

construction wols, 4-35, 4-36 
mechanized tools, 4-36, 4-37 

rrail .Kcessibiliry guidelines, see Appendix l 

trail construction team, 4-32, 4-33 
professionals, 4-33 

volunteers, 4-33 
trail desie:n, see Sec don 4.0, see Appendix] 
Lrdll maintenance, 5-/-5-11 
uailmcchanics, 4-1---4--5 

trail operation, 5-1-5-3 
trailheads, 2-4, 2-7, 2-11, 2-20,4-19,4-21,4-25-4-29, 4-31, 4-32,4-34,4-35 
tread \Vatershed, /i-1, 1-2, 1-"i, 1-7,1-9,1-10 

LUms, 2-11,4-10-4-13,4-25, 4,0)4, 4-35, E,Ol, K-15 
clirnbinr;, 2-11, 4-10, 4-34, 4-'\5, E-3 
insloped, 4-11,4-12 
switchbacks, 4-11,4-34,4-35, E-3 
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v 
vistas, 2-7, 2-11, 2-1'~ --2-16, C-3 
volunteers, 4-26,4-32,4-33, 5-10, 5-11, K-1/ 

w 
water crossine:s, 4-12, 5-l 0 
wdy-ilnding signs, 2-20,4-12, 4-16, 4-1/,4-19-4-26, 5-10, see Appendix K 

rypcs of 
highvvay signs, 4-20 
informational signs, 4-24 

regulatory signs, 1-21 
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APPENDIX A 
HISTORY OF TRAIL DEVELOPMENT 

The history of trails in the western United States is primarily an account of trails in the backcountry, far away from cities and 
towns. Until the last century, the majority of country trail users expected to be on the trail for long periods of time. They were 
miners, ranchers, foresters, and trappers, and they came well prepared with ample provisions carried by pack animals. Because 
distances were far, and loads were heavy, most of the trails were built at low to moderate grades-grades preferred by horses, 
donkeys, and mules. The geography of the rugged western peaks lent themselves to gently climbing trails, which ran along the 
contour of the slopes, nearly perpendicular to the fall-line. An added advantage to this way of building trails was that, because they 
were more resistant to erosion, the trails required less maintenance-a service that was hard to provide in the backcountry.1 

In the late 1800s and early 1900s, as the local trading posts, mining towns, and harbor cities grew, "city folk" sought ways to 
enjoy the solitude and beauty of nature, and recreational trails became popular.2 These trails were built to the same standard as 
the working trails, as noted in an entry from the crew foreman's report of the 1915 construction accomplished on the John Muir 
Trail in the Sierra National Forest. 

Tread, 30 inches minimum width. Plenty of turnouts provided in dangerous places. Grade in no case except 
under extraordinary conditions exceeding 15 percent. The exceptions so far as noted were extremely few.3 

Carrying on this tradition, in the 1930s, local trails were built or improved through federal Works Progress Administration (WPA) 
programs. Examples of this work can be seen scattered throughout the foothills along creek beds, trails, and in campgrounds. 
Natural rock from the area was used to build walls, stairs, and small dams. Many of the trails built through the WPA programs 
still exist in good condition today and require minimal maintenance. Good examples ofWPA work can be found in the foothills 
north of the Los Angeles Basin. 

The County of Los Angeles (County) covers more than 4,000 acres of area that cover vast topographic differences, including 
numerous climatic regions from coastlines, alpine mountain regions, and deserts. The County provides residents and visitors 
with access to numerous outstanding and unique recreational resources from the Angeles National Forest to the Santa Monica 
Mountains National Recreation Area (Figure A-1, Santa Monica Mountains National Recreation Area; Figure A-2, Angeles National 

Forest). Also within the County are a combination of 18 state parks, state recreational areas, and state historical parks. The ability 
for individuals to access the multiple recreational assets within the County can be greatly enhanced through tl1e development 
of trail standards and plans to develop new and connecting trails. The County has approximately 300 miles of trails under its 
jurisdiction (Figure A-3, Los Angeles County Existing and Proposed Regional Trail Network). 

2 

3 

FigureA-1 
Santa Monica Mountains National Recreation Area Angeles National Forest 

Birkby, Robert C. 1996. Lightly on the Land: The SCA Trail-Building and Maintenance. Seattle, WA: The Mountaineers. 

Birkby, Robert C. 1996. Lightly on the Land: The SCA Trail-Building and Maintenance. Seattle, WA: The Mountaineers. 

Birkby, Robert C. 1996. Lightly on the Land: The SCA Trail-Building and Maintenance. Seattle, WA: The Mountaineers. 
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FigureA-3 
Los Angeles County Existing and Proposed Regional Trail Network 
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Since rhe 1950s, rralls \Vi thin the County have become a very valued resource as has rhe conservation of open space. One of the 

largesr Counry recreational uail assets is the 22-mile LARlO trail system, which was developed along rhe flood control channels 

of the Los Angeles River and Rio Hondo Channel, and which provides a major regional trail vvlth access to seven parks adJacent 
to the Los Angeles River and Rio Hondo Channels. The Li\RIO trail is maint.1ined by the County Dep,utment of Public \Xlorks 

and DepaTtment ofPaxks and Recreation.4 

To dSsisl the public in using the County Lrdilsystem, lhe Riding and Hiking Trails of Los Angeles Counly'5 map was published 

in 1997. and vvas included in the Parks and Recreation Strategic Plan for 7.01 0." The Riding and 1--riking Tfails of Los Angeles 

County vvas updated in 2001 and provides the name and locations of m.:ljor trails \virhin the County, including those oper.:lted 
by the County, various other agencies, and the forest service.~, 

The conservation of open space vvlthin Lhe Courlly has been enh~mced vvith the iniLiation of Lhe Sarlla 1'v1onica Mourllains 
National Recreation Area and rhe Santa 1'v1onica 1'v1ountains Conservancr The Sanra lvlonica lvlountains Kational Recreation 

Area, the world's l.ugest urban national p.uk, \Vas designared on November 10, 1978. More rhan 70 government agencies, 

including the County of Los Angeles, in collaboration vvith private landovvners \Vork together to provide places f(,r people to live, 
\Vork, and recre.:lte while protecting the n.:ltural olnd cultural resources in the mountains and on the seashore. This cooperative 

effort has initiated rhe construction of the Backbone Tl·ail, a GS-mile-long uail intended to unite the patchwork of public 

parklands. The Santa 1'v1onica lvlountains Conservancy was established in 1980 by the Callfl)rnia Srate Lee;islarure. The mission 
of Lhe conserv~mcy is to vmrk wgelher wllh dLizens; community-based organizalions; federal, stale, and local government; and 

other park agencies to buy hack, preserve, protect, restore, and enhance land in Southern California in order to form a publicly 

accessible interlinking system of urban, rural and river parks, open spoKe, trails, "md vvildlH-e habitats. 

Anorher significant trail plan within the County vvas the Rim of the Valley Tfail Corridor M_asrer Plan, \vhich provided a plan for 

Lhe devdopmenL of a Lrail system by the Sdllla 1'v1onica Mountains Conservancy around the s~m FernandoiLa Crescenta Valleys. 
This rrail, which is to be known as the Rlm of rhe Valley Trail, 3 vvill encircle the San Fernando and La Crescenta Valleys unifyine; 

various pans of rhe corridors recrearionaJ system. 

The County has continued to pursue additlon.:ll trail planning "md the provision of recre.:ltional trails through the development of 
rhe Amelope Va.Jley Backbone Tl·ail System and rhe Sama Clarita Backbone Tl·ail Sysrem. 'These sysrems, finalized in 200(), were 

developed ro ensure furure trails are developed in a connected manner throue;hout the Antelope and Santa Clarita Valleys. 

The Recreational 'I[·ails Plan produced by the California Stare Parks is developed to provide guidance for esrablishing and 
maintaining Calif(,rnla's trail systems, including integr.:lting vvith local agencies trail systems.'~ The first California Recreational 

Trails Plan was produced in 1978. The 1978 Calif(,rnia Recreational Trails Plan directed the creation of trail corridors and 
provided a general guide for rhe future gn)\Vth of California's trail sysrem. The California Rtxreational ~Jl-ails Plan was updated 

in 2001 dlld provides trail goals for the state in terms of funding, inventorying, planning, and encouraging use of the lralls from 
multiple users. In addition, the plan includes the 2000 California Trail Corridors (Fie;ure A-4, CalijOrnia Trtiil CorridorJ), which 

updates the 1978 Hiking and Equestrian lfails in California. "lhe updated map includes nine trajl corridors in rhe Counry, 
including the Pacific Coast, the Pacific Crest, the Backbone Trail, the Rim of the Valley, the Ll\illO, the San Cab riel River, the 
Santa Clara River, the Whittier-Onega Corridor, and the Juan Bautista de Anz.:l National Historic TraiL 

County of Los Angeles Deparrment of Public \X/ arks. 2006. Acct·ssed on 22 June 2006. "Hisrory of the Los Angeles Rhw." \Xleb sire. Available 
<1t: http:/ /bdpw.orgl'hlnd/wJtashed/l.A/llisrory.cfm 

County of Los Angeles Dep<Htmem of l-\ub and RecreJtion. 199). f.os Angelr"!.l' Coun~v RV/ing and 
Avenue, 4th Floor, Los Angeles, CA 90020. 

1f.ail;. Contacr: 433 South Vamont 

County of Los Angeles Department of Parks and Recreation. May 1992. A Parks and Recreation Strategic Plan .for 2010. Contact: 4.-33 South 
Vermont Awnue, 4rh Floor, Los Angeles, CA 90020. 

County of Los Angeles Department of Fa rks and Recrearion. 2.00 [. Los Angeles County RUling and Hi.l:ing Trails. Contact: Conracr: 4 33 South 
Vermont Avenue, 4rh Floor, Los Angeles, CA 90020. 
8 Srate of California Sanra !vtonica !vtounrains Conservancy. 28 June 1990. Rim of the VOlley Trtti! Cor!'idor lvfaster Plan. Prepared by: Dangermond 
& Associaff·s, '.'.400 0 Srrf"\"f Sacranwnto, C:A 9581 G. 

C,]ifornia State P,uks. Jmw ?.00'.' .. Cal~fUrniil Recrrational 1iYliJ., Plan. C:onr<.ct: St<1te of California Departm1·nt of Parks and Rf·crf·adon, Pbn­
ning Di-vision, Sratnvide Ti·ails Office, [~(). Box 942896. Sacramento, CA 94296-0001. Available at: http://"''""""'v.parks.ca.gov/pages/1324/filcs/Traik>iJ20 
Plan q,o 2 Ofinal 9!()2 0 3 9{; 2. 06. 5. pm d. pdf 
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SOURCE: California State Parks. June 2002. California Recreation Trails Plan. Sacramento, CA. 
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APPENDIXB 
TRAIL RESOURCES 

This section contains lists of recommended sources for addiTional information such as rrail building books and guides, means to 
find contractors, other agencies' trajl standards, and additional local resources for inh)nTi.Hion. It is understood that each region 

and or local area ¥vill obrain information ree;ardlne; local resources. 

B.l SUGGESTED SOURCES OF INFORMATION 

B. I. I RecolnlneJ>ded Books and Guides 

Construction ttnd .1¥/aintenance 

l-3irchard, \Xlilli.un, Jr., Robert ProudmaJl, and Michael D.nvson. 2000. Appalachian li·ai! Design) C'omtruction, and 1Haintenance. 
(Second EditiorL) Harpers Ferry, \X'V: Appalachian Trail Conservancy. 

Birkby, Roberr C. 199(l. Light6' on the Lanrl· 'lhe SC~1 71Yiil-Bui!ding and lvfr1intenr1nce. Seattle, \Xh\: The M_outnajneers. 

Demrow, Carl, .md David S.,lisbury 1998. lhe Compkte Guide to 'lrail Building and Maintenance. Clhird Edition.) Brmon, MA: 
Appalachian Mountain Cluh. 

Fink, Charles A., KrisTine Olka, a.nd Robert M. Seams. 2001. Trails fOr the Twenty-I1irstCentur,y.· PLuming, De.1ign, andl\llanr1gement 
Manualfor lvlulti-Use Ti·ailr. \X!ashington, DC: Island Press. 

Fink, Charles A., Robert M. Scarns, and Loring Lah Schwarz. 1993. Gncenwr~ys: A Guide to Planning, Dfcsign, and Development. 
\Xlashingwn, DC: lsland Press. 

I--lessdban:h, 'X1oody, and Brian Vachovvski. 1996. Tiui/ Construction and Afaintenance l'VOtebook. (9623-2833-M'fDC.) Missoula, 
M'f: C.S. Depa.n:ment of Agriculmre, ForesT Service, Technology&~ Development Progran1. 

lnTernadonal Mountain Bicycling Association. 2004. Trail ~)'o!utions. Boulder, CO: lnTernadonal Mountain l-3icycling 
Association. 

Parker, Tl:oy Scott. 20 January 19911. 71'ai/s Design and l\llr1nt1gement 1 iandbook. (Open Space and 'Il:ails Program, Pitkin Coumy, 
Colorado.) Boulder, CO: 1\atureshape LLC. 

Parker, 'JI·oy Scotr. 7.004. ll'atural Surface lini!r by Drcriy:n. Boulder, CO: Naturcshapc U .C. 

U.S. Department of Agriculture. 1996. StanrLtrd specifiottionsfOr Construction and ivfaintenance ({Tnti!s. (EM-7'720-103 and 
EM-7720-1 OrL) \Xlashington, DC: U.S. Department of Agriculmre, ForesT Service. 
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General Trail Information Books 

Byers, Eliza.beth, a.nd Karin Marchetti Ponte, 2005. lhe Conseruttrion Et1Sement Ht!ndbook. (Second EditiorL) Wa.shlngton, DC: 
Lmd Trust Alli,mce and Trust fc>r Public Lmd. 

Guides to Existiug Trails 

Adkison, Ron. 1986. 7h(c !-like·/; Guid(c to C"a!~fornia. Billings, \1'f: Falcon Press. 

Benti, Wynne. 1995, Rtvorite Dog Hike.'>: In ttndAround Los Angeles. Bishop, CA: Spotted Dog Press, Inc. 

Brovvn, Ann 1'v1drie. 199/. Cri!ij(,rnirl Wfitnjft!!s. San Francisco, CA: Foghorn Press. 

Brown, Ann Marie. 1998. Fa~y fliking in Southem Caltfornia: 100 Placer Anyone Can flike lhis wi:e.kend San Francisco, CA: 
Fo9.:horn Press, c• 

Chester, l(Hn. 1 likes in the San Gab-riel lvlou.ntr1im and the Angeles J\~:uiona! Jf(;rest. Avaj]a.ble ac Tchester.org/sgm/hikes.html 

Douglass, Don ~md Delaine Fragnoll, eds. 1998. 1\founlttin Biking Southern C:alijUrniu's BestlOO Trails. Bishop, CA: Fine Edge 
Producdons. 

Gagnon, Dennis R, 1992, Hil:e Lo.'> Angeles. VoL 2. Sa.nta Cruz, CA: \\!estern Tanager Press. 

Immler, Robert. 1990. Aiountuin Bicycling ttruund Lus Angeles. Berkeley, CA: \\lllderness Press. 

lmmler, Robert. 1987. ~f\.1ountain Bir;yc!ing in the 5'an Gribi'iek Berkeky, CA: \Xlilderness Press. 

John \YJ. Robinson. 1998. Traib· ofrhe Angeles: 100 Hikes in che San Gabriels. Berkeley, CA: Wilderness Press. 

Leman, Laurie and Chris. 1992. 1\fountain Bika's Guide to Sourhenz Cal({ornia. Helena, 1'v1T Falcon Press. 

McKinney, John. 1998. Day 1-fikn-:5 Guide to 5'outhern Ca!~fornir1. Santa Barbara, CA: Olympus Press. 

Ov,rens. ClerL 1999, Si::..: Historicttl Hiking Trails to Afount Wilson. Arcadia, CA: Big Santa. Anita. Historica.l Society 

Rice, Andrnv. 1999. Frurrmltf!: Grettl Ou/df_lOJ' Guide ro Southern Ctt!ijUrnitt ttnd Bttjtt. Nevv York, NY: IDG Books \\lorldwlde. 

Rippens, P.u1l 1--l. 1998. 1-li.\toric 1Hount Lowe: ll f-liktcr's Guide to the lvfount Lowe Rr1ilwfi:y. Self-published. 

Salcedo, Nancy. 1999. A Hilur~1 Guide to California Natil'e Places: InterpreTive Tivi!s, Reconstructed Vi!!ageJ:. Rock-Art Sites:. and the 
Indigenous Cultures 7ht;y Fvo.ke. T3erkeley, CA: \X/i Ide mess Press. 

Schad, Jerry. 1996. 101 Hikes in Sourhern Cdl~{ornitt: Exploring lvfuunltiim~ SertJhore rind Desert. Berkeley, CA: \\lllderness Press. 

Schad, Jerry. 2000. Afoot and Afield in Los Angeles Counry. Berkeley, CA: Wilderness Press. 

Schad, Jerry. 2001. lop Ti·ailr Los Angeh Berkeley, CA: \'(!ilderness Press. 

Sdenstra, Tom and Ann 1'v1arie Bro\vn. 1999. Ca!ijOrnia Hifo.'ing- The Cornplere Guide to 1000 oft he Besr Hifo.'es in Cr:difOrnia. San 
Francisco, CA: Foghorn Press. 
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Troy, 1v1lke and Kevin \Voten. 199T ldounttiin Bifo.,ing rhe Stin Gabriel ldounttiin.(' Besr Tntils. Bishop, CA: Fine Ede;e 

Producdons. 

Wheelock, \Vale 19!3. Out of Print. Southern Ca!ijimzia Peakr. Glendale, CA: La Siest,l Press. 

Maps 

Coum:y of [,os Angeles Departmenr of Parks and RecreaTion. 7.001. l,os Angrdes Crnm~y Riding tind !liking Ti·tJik Conract: 510 

South Vermont Avenue, 2nd Floor, Los Angeles, CA 90020. 

Fine Edge ProducLlons. 199 2. San Gtthrielkfuunlttins Recredtion TupugrttphicJHap) Wds!t-'rn Seer ion; A1VF und rhe Verdugo J.\fuunlaim. 
Bishop, CA. 

National Park Service. Sttnrt1 ivfonio1 ivfountttins iVttimud Recret1tion Arett lvfttp. Available at: http://www.nps.gov/samo/maps/ 

malnmap.htm. Thousand Oaks, CA. 

TrJm Harrison :Vlaps. San Rafael, CA. 
Sbc map tides covering porllons of Los Angeles Counly: 

• Zuma-Tl·ancas Canyons 

• Malibu Creek State P.1rk 
• "tJpanga State Park 

• Angeles Front Country 

• Iv1ounL \Xlilson 
• Ane;e les Hie;h Country 

U.S. Forest Service. 1995 (Minor Revisions 2002). Angeles J\~1riom1l Farest (lhe q{f£citt! Forest Seruice lvftlp). Arcadia, CA. 

B.l.2 Web Sites 

The il)llowlng \\leb siles can be consulted regarding Lhe beneilts of trails dnd greenvvdys. Severdl of Lhe \Xleb slLes host Iau sheets 

on trails, and provide data, research, and other information ahout uails. 

• American Trails: http:/ /vvvvvv.americantralls.org/ 

• 'Ifai ls and Green\vays Clearinghouse: \'V\'V\V. trailsandgreenvvays.org 

• Creernvdys IncorporaLed: \V\V\v.greeways.com 
• National Park Service: vvvv>?ulps.com 

• '[he online trails search engine suppon:ed by the Sam:a Monica Moum:ains Conservancy: hnp://vvvvw. 

lamo un tains. com/ parks_ search.asp 

B.2 AGENCIES INVOLVED WITH TRAILS 

B.2.1 Regional Contact Information 

Federal 

Angeles National Forest 
Supervisor's Oifice 

701 Nonh Santa Anlra Avenue 

Arcadia. CA 91006 
Tel (626) 5/4-5200 
Fax: (626) 57 4-5 233 
TDD ((;2()) 44/-8992 
Trail contact: Ho\vard Okamoto 
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Bureau of Land Management 
Pal1n Springs South Coast 
Field Office CA-660 
Palm Springs South Coast Field Office 
G90 West Garner Avenue, PO. Ilox 5812!>0 
North Palm Sprinr;s, CA 92258-1260 
Tel: (/60) 251-4800 
Fax: (760) 751-'1899 

Santa :f\.1onka !\fountains National Recreation Ar-ea 
·'i01 \X!esr Hilbesr Drive 
Thousand Oaks, CA 913 60 
Headquarrers Recorded lvlessdEe 
'j(J: (805) .370-2.300 

Visitor Information 

Tel: (805) 370-2301 
Tl·ail contact: Melanie Beck 

U.S. Army Corps of Engineers 
915 \'Vilshire Boulevard 
Los Angeles, CA 90017 
Tel (213) 452-3908i3333 

U.S. Fish and Wildlife Service 
2493 Portola Road, Suite B 
Venrura, CA 9.3003 
Tel (805) 644-1766 
Web sire: \Vww.hvs.gov/ventura/ 

State 

Cal ifotnia State Parks 
Angeles District 
1925 Las Virgenes Road 
Calabasas, CA 9 L302 
Tel: (818) 880-0350 
Trail contacts: 

Pon:ions of County of Los Angeles: 

Nonh: Charlie Harris 
West: Victor Patino 

South: Ted "lovak 
East: Juan Alban 

California Coastal Commission 
South Central Co,1st District 011-ice 

89 South California Street, Suite 200 
Venrura, CA 9.'3001-2801 
Tel: (805) 585-1800 
\'C'eb site: wvv¥v.coastal.ca.e;ov/ 
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]\fountains Restoration Trust 
.3815 Old 'j(,panga C.myon Road 

Calabasas, CA 91302 
Tel: (818) 591-1/01 
\Xleb site: W\Vw.mounrajnstrusr.org 

Santa :J\fonica ]\fountains Conservancy 

Los Angeles River Center and Gardens 

5/0 West Avenue T¥venty-Six, Suire 100 
Los Angeles, CA 9 006 5 
General Inquiries: 

Tel: (310) 589-3200 and ('\23) 221-8900 
E-mail: info@smmc .ca.e;ov 

Rivers and Mountains Conservancy 
100 "lonh Old S,m Gabriel Canyon RcMd 

Azusa, CA 91702 
Tel: (626) 815-1019 
\\leb sile: vvvvvv.rmc.ca.gov 

California Department of Fish and Game 
4949 Viewrldge Avenue 

San Diego. CA 92123 
Public InfOrmation: (858) 46/-4201 
Fax: (858) 467-4299 

Regional and County 

Los Angeles Coullty Depatttnellt of Public Works 
Los Angeles County Flood Control 
Mapping ~md Property Division 

Righr-of.Way Section 

900 South Fremont Avenue 

Alhambra, CA 91803 
1CI: (626) 158-7055 

Los Angeles County Metropolitan Transit Authority 
One Gare¥vay Plaza 

Los Angeles, CA 90012-2952 
Tel: (213) 922-3068 
TJ:aj] conr.Kt: Lynn Goldsmith 

Los Angeles Regional Water Quality Control Board 
370 West Street, Suite 700 
Los Angeles, CA 9 0013-2343 
Tel: (213) 576-6640 

Puente Hills Landfill Native Habitat Preservation 
Authority 
//02 \Vashington Avenue, Suite C 

Whittier, CA 90602 
Tel: (562) 945-0303 



B.3 LOCAL TRAIL CONTRACTORS AND 
SUPPLIERS 

This list of contractors ,ud suppliers f()r tr.1il construction 

is ba.sed on lisrs from the Interna.tiona.J Mountain Bicycling 

Trails Unlimited 
105A Gr.1ndAvenue 

Mo nrovla, CA 91 0 16 
Tel: (626) 233-4309 
\Xleb site: \V\VW.trailsunlimited.com 

Assocladon (I1v1BA), c the American Trails, 2 and the Professional 

TrailbuildersAssodatlon.3Addltiondl resources may be available B.3.2 Trail Building Supplies 
and should be invcsdgarccL 

B.3.1 Trail Builders 

Arrow!Jettd Trails, Inc. 
11121 County Road 240 
s.,Jida, co 81201-9226 
Tel: (720) 244-/804 
Web sire: \Vww.,urowheadtraikcom 

Bel/free Contractors, Inc. 
11/16 BabbiuAvenue 
lm Angeles, CA 9134'1 
Tel: (818) 975-5120 
\'\leb site: \Vvvvv.bellfreecontractors.com 

Donald Hays Trail Contractor, Inc. 
P.O. Box 7672 
'Jahoe City. CA 96145 
Tel (530) 583-9128 

Roe Construction 

P.O. Box 8277 
Truckee, CA 96162 
Tt+ (530l 587-9176 

Richard lWay Construction, Inc. 

RotHe 1, Box 31 
:Vlarnrnoth Lakes, CA 93546 
Tel: (760) 935-4955 

Trail Design and Construction 
P.O. Box 219 
Forest Knolls, CA 9<i933 
Tel: (415) 488-1665 

[ntcrnadonal Mountain Bicycling Association. 2004. Ti-tlil Solu­
tions. Boulder, CO: [nrernational t\ilountain Bicycling Associarion. 

2 
American Trails. 29 March 2006. Accessed 6 April200G. Pmr:!-

ucts, Businesses and COnsultants. Available at: hrrp:/ /..,"V"Vvw.americmrraikorg/ 
reso u ru·s Icon su [ ta nts/ in df·x. h rm l 

Prot~·ssional ']J.,,i[huikkrs AssodJtion. :?OOG. Accessed on G April 
2006. Cont-!'acton by Location. Available ac htrp:/ /.,.-vV\w.trai lbuilders.org/ 

location.html 

A.M. Leonard 
241 Fox Drive 
Pk1uoa, OH 15356-0816 
Tel: (800) 543-8955 
Web sire: \V\V\v.amleonarc_-Lcom 

Provides landscaping rools. 

Arrowhead Trails, Inc. 
11121 County Road 2AO 
Salida, CO 81201-9226 
Tel: (/20) 244-/804 
Web site: \'V\i'VW.arrowhcaduails.com 

Provides mechanized excavators. 

Ben Meadows Company 
P.O. Box 52// 
Janevllle, \'(;'I 53547-5277 
'JCI: (SOO) 241-6401 
\\leb site: www.benmeadows.com 

Provides complete line of tools and supplies fOr trail building. 

Country Home Product-S 

12/ :Vlelgs Road, P.O. Box 25 
\krgcnncs, VT 05941 
Tel: (800) 687-6575 
\\leb site: www.countryhomeproducts.com 

Good source of field and brush mmvers. 

Forestry Suppliers, Inc. 
PO. Box 8397 
]dckson, MS 39284-8397 
Tel: (800) 647-5368 
\Xleb site: \V\Vw.foresuy-suppliers.com 

Provides complete line of tools and supplies for rrall buildlne;. 

Forrest Tool Company 
P.O. Box /68 
1v1endocino, CA 95460 

1CI: (707) 937-2111 
\\leb sile: vvvvvv.maxax.com 

Provides multi-use trail bulldine; tools. 
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Outdoor Creations, Inc. 

PO. Box 50 
Round 1v1ountain, CA 96084 

Tel: (530) 337-6774 
Manufactures pre-ca.st concrete signs, picnic rables, barbecues, 

benches, ¥vaste recep rades, etc 

Sutter Equipment Co. 

80 Chamberlain Avenue 

Novato, CA 94947 

·ra (115) 898-5955 

Provides tools, excavalors, and palented relalnlng wall 
srrucrures, 

Trail SertJices 

15 \"Xlesnvood Road 

Bangor, ME 04<i01 
Tel: (207) 947-2723 
\Xleb slLe: \VWW.lrallservices.com 

Provides gualiry trail building tools rhat arc often hard to 

lind. 

Tree of Life Nursery 

33201 Ortega Hlghvvay 

P.O. Box 635 
S.m Juan Capistrano, CA 92693 

Tel (949) 728-0685 
Provides "l L1rge selecdon of Southern Calli-OrnL1 n"uive plants. 

B.3.3 Bridge Sources 

Echo Bridge, bzc. 
P.O. Box 89 
Elmira, NY 14 9 0 2 
·ra (888) 327-·B15 

\Xleb slLe: \Vww.echobridgelnccom 

Cuswm desie;n and prefabrication of\vood, steel, and concrete 

bridges. 

E. T. Techtonics, Inc. 
PO. Ilox100GO 

Philadelphia, PA 19106 
Tel: (215) 592-/620 
\Xlcb sire: vnnv.cncchtonics.com 

Designs llghtvvelghr f-iberglass bridges. 

Naturetec 

505 Wesl Cypress Avenue 

Redlands, CA 923/') 
·ra (909) 793-4501 
\'\leb site: \V¥V¥v.naturetec.com 

Custom design and manubcturing of fiberglass bridges. 

AppendixB Trail Resources 

Pernutpost Products Company 
4066 SE '[ualatin Valley llighw.1y 

P.O. Box 100 
Hillsboro, OR 97123 

Td: (800) 828-0222 

Web sire: vvvvvv. permapost.com 

Custom design and prdabricaLion of vvood bridges, 

Steadfast Brit{r.;es 
4021 Gault AvenueS, 

Fort Payne, AL 3 5967 
Tel: (256) 845-0154 
Web sire: vvvvvv.steadfastbrlde;e.com 

Prefabric.ued bridge and overpasses. 

"Westenz Wood Structures, Inc. 
)Q(;75 SW 1 05rh Avenue 

P.O. Box 130 
Tualatin, OR 9/062 
Tel: (503) 697-6900 
\Xleb site: vvvvvv. westernvvoodstructures,com 

Designs and supplies engineered wood bridges. 

B.3.4 Sign and Trail Marker Sources 

Carsonite International 

605 Bob Gifford Boulevard 
Early Branch, SC 29916 
Td: (800) M8-7915 
Web sire: vvvvvv.carsonlte,com 

Cross Alert Systems, lnc. 

3970 Post Ro.:ld, Second Floor 
Warwick, IU 02886 
1CI: (866) 276-7725 
\\leb sile: vvvvvv.crossalen.com 

Interpretive Graphics 

3590 Summerhill Drive 

Salt Lake City, UT 84121 
Td: (801) 9<i2-5812 

Web sire: vvvvvv.interpredvee;raphlcs,com 

Pannier Graphics 

345 Oak Road 
Gibsonia, PA 15044-8428 
1CI: (800) 511-812.8 
\\leb sile: vvvvvv. panniergraphlcs,com 



Roc bArt 
5.31l"onh Los Alamos 
Mesa, AZ 85213-/832 
Tel: ( 877) 718-7 446 
\XIeb sire: V\lVV\v.rockartsigns.com 

Scenic Signs 
78 0.3 Iemery Drive 

Wausau, WI 54401-9709 
Tel (800) 388-4811 
'X1eb site: "Vv'\.'V\v.scenicsigns.com 

Voss Signs, LLC 
PO. Box 55.3 
Manlius, NY 13104-0553 
Tel: (800) 473-0698 
\XIeb sire: V\lVV\v.vosssigns.com 
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B.4 ADDITIONAL RESOURCES 

Group Name 
(Web site) 

Altadena Crest 
Trail 
Restoration 
Working 
Group 
(ACTRWG) 
(www.altaden 
ahills.org) 
Equestrian 
Trails, Inc. 
(www .eti natio 
nal.com) 
Puente Hills 
Landfill Native 
Habitat 
Preservation 
Authority 
(www.habitat 
authority.org) 
La Canada 
Flintridge 
Trails Council 
(iacanadafl intr i 
dgetrai lscounc 
il.org) 
Mounted 
Assistance 
Unit 
International 
Mountain 
Biking 
Association 
(www.imba. 
com) 
Los Angeles 
County 
Bicycle 
Coalition 
(www.labike 
coalition.org) 
Los Angeles 
Bike Paths 
(www.labike 
paths.com) 

District 
1 

All 

1, 4 

5 

1, 4, 5 

All 

All 

All 

TABLE B.4-1 
ORGANIZATIONS ASSOCIATED WITH TRAILS 

IN LOS ANGELES COUNTY (BY DISTRICn 

Activities 
Construction/ 

Maps Bicycling Hiking Education Equestrian Maintenance 
X X X 

X 

X X X X X 

X X X X X X 

X 

X X 

X 

X X 
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Advocacy 

X 

X 

X 

X 



Group Name 
(Web site) 

Cycle Santa 
Monica 
California 
Coastal Trail 
(www.califor 
n iacoastaltrai I. 
or g) 
Concerned 
Off-Road 
Bicyclists 
Association 
(www.CORBA 
mtb.org) 
Mountain 
Biking in the 
Santa Monica 
Mountains 
(www.mtb-
bike.com) 
Pasadena 
Mountain Bike 
Club 
(www.pmbc 
.org) 
SoCaiMTB 
(www.socal 
mtb.com) 
Backcou ntry 
Horsemen of 
California 
(www.bchc. 
com) 
California 
State 
Horsemen's 
Association 
(www.californi 
astatehorse 
men.com) 
Santa Monica 
Mountains 
Trail Council 
Palos Verdes 
Peninsula 
Land 
Conservancy 
(www.pvplc. 
or g) 

District 
3 

3,4 

All 

3 

5 

All 

5 

All 

3 

4 

TABLE B.4-1 
(Continue) 

0 RGAN IZA TIO N S AS SOC lA TED WITH TRAILS 
IN LOS ANGELES COUNTY (BY DISTRICn 

Activities 
Construction/ 

Maps Bicycling Hiking Education Equestrian Maintenance 
X 

X X X 

X X 

X X 

X 

X X 

X X 

X 

X X X X X 

X X X 

Advocacy 
X 

X 

X 

X 

X 

X 
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Group Name 
(Web site) 

San Ga briel 
and Lower Los 
Angeles Rivers 
and Mountains 
Conservancy 
(www.rmc.ca. 
gov) 

Hikes in the 
San Gabriel 
Mountains 
and the 
Angeles 
National 
Forest 
(tchester .orgl 
sgm/hikes. 
html) 

Trail Runners 
Club 
(www.trailrun 
nersclub.com) 

San Ga briel 
Mountains 
T rai I Builders 
(www .sgmtrail 
bu ilders.org) 
Pacific Crest 
Trail 
Association 
(www.pcta. 
or g) 

Sierra Club 
(an ge I es.s ierr a 
club.org) 

District 
1, 4, 5 

5 

3 

5 

5 

All 

TABLE B.4-1 
(Continue) 

ORGANIZATIONS ASSOCIATED WITH TRAILS 
IN LOS ANGELES COUNTY (BY DISTRICn 

Activities 
Construction/ 

Maps Bicycling Hiking Education Equestrian Maintenance 
X X 

X X 

X 

X 

X X X X 

X X 
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APPENDIXC 
STAKEHOLDER COORDINATION 

C. I COORDINATION WITH STAKEHOLDERS 

Coordination \vlrh stakeholders is essen rial both durine; and after rhe completion of a feasibillry analysis. Trail stakeholders include 

members of the surrounding community, trail users, adjacenr landowners, privare developers, landowners being sought for trail 

right-of-ways, and the numerous agencies having jurisdiction over the land and resources rhat the proposed trail vvould traverse, 

such as the N,uional Park Service, U.S. Department of Agriculrure (USDA) Forest Service, California Srate Parks, Calif~xnla 

Departmenr of .Fish a.nd GaJTie, County of Los Angeles Flood Com:rol Disrrict, and locaJ cities. Successful implementation of 
public recreational assers and facilities is contingent on strong community involvement, and meeTing rhe needs and understanding 

Lhe concerns of the multiple stakeholders, 

'[he relaTionship of uails w private lands is a complex one, and many benefits .1nd concerns must be .1ddressed, To ensure 

collaboration from stakeholders, it is helpful for the proposed trail project to communicate its goals and objectives early ln the 

planning process. 'The iniTial outreach may take rhe form of a project mailer, brochure, or information pamphlet sent to all 

stakeholders and may include the following project information: 

• Project description 

• Recreational need for the projen 

• Project gcMls and objectives 

• ProJect facts and sr.ltisdcs 

• Complete and detailed map of the project and project's surrounding area 

• Description of lhe planning process 

• T nvitation to a community meeting w discuss the project 

• Com:acr information 

C. I. I Working with Private Landowners 

A trail pro}ecr must have support from lando\vners w eH-ectively move fl)nvard, Understandine; rhe concerns of landowners and 

preparing responses w rheir concerns demonstrare goochvill on rhe proJect's behalf and will encourage landowner suppon. 

The proxlmlry of a trail to a homeovvner can f()ster olpprehension .:lbour the trail's impact on thou individual's quality of life, 

LaJidowner involvement caJi be a.chieved by sending om mailings about the proposed project details, scheduling public meetings, 

conducting design and objenives workshops, offering open houses, and/or involving the media or local newspapers, 

Common concerns of lando\vners include crime, property value, liability, aesrhetics/visual qualiry, noise, and privacy.c The 

concerns perceived as the most serious are discussed in detail: 

• Crime. Security concerns from landowners ofr:en stem from t~--:ar of rhe unknown, and protests of the project 

usuaJly fade a.way once the tra.il is opened. According to national crime statistics, parks a.nd trails axe an1ong the 

saf-est places to be, People are l\-VO to three times safer on a trail than in a parkine; lor, on the street, or even inside 

rheir ovm homes. 2 Another srudy surveyed 371 uail m.magers about tr.1il safety, and only 3 percent reported 

rha.t major criminal a.ctiviry (crimes againsr a. person) had occurred on their uaiP 

Flink, Charles A., Krisrine Olka, and Robert M. Searns. 2001. Ii-ai/r;.fbr the Tiuenty-hrst CentwT Planning_; Design, and ivfanagmN'Jtt ivftmudfbr 
Multi-U::e 'Hails. \X/ashington, DC:: lsLmd Pr1"SS. 

'h,•cy, '] Jmmy, and llugh Morris.J<mmry 1998. Rilil-1raill tltvl Safe Communitif's: '/he Evprrimce on :37? 1rail1. \X/,uhington, [)( : Rails-to-Trails 
Conservancy. Available ar: http:/ /safety.fhwa .dor.gov/ped_bike/ docs/n_ safecomm.pdf 

Tracy, Tammy, and Hugh Morris. January 1998. Rtlil- Trails and Safe Communities: 7he b-c['r:Yience on .372 Trails. \Vashington, DC: Rails-to-Tfails 
Conservancy. Available at: hrtp:/ I safety.flnva .dot.gov/ped_bike/ docs/rt_ safecomm. pdf 
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• User Demographics. Another common security-relared concern is rhat rralls will auract undesirable users to 

rhe area. Hcnvever, senior citizens, who axe generally not considered .1 securiry risk, are rhe mosr active and 

frequent users of greernvays, Furthermore, the majority of greenway users live vvithin 5 miles of the facility, with 

usership decre,1slng vvith increasing dist.u1ce from the greenway. 1
' 

• Property Value. Trails are most ofren used by local residenrs, and once esrabllshed, trails are considered a 

neighborhood or property asseL Properly values have been shovvn lo incredSe due to Lhe proximlly of d trail. In 

some cases, realwrs have used trail proximity as a selling point.5 Funhermore, rhe donation of trail casements 

reduces property tax. 

• Liability. Lando-vvners may be concerned that rhey may be liable for trail user injuries that occur on their 

properly: Hmvever, Recreational Use SLalutes (RUS), which dre considered eslabllshed precedenLs in all 50 

srates, protect landowners from liability in cases of inJury due to carelessness on private property permitted fl)r 

public recreational use. ln order for a uailuser w claim injuries from a pro perry cnvner, RUS require the inJured 

person to prove '\villful and vvanton misconduct'' on the part of the bndowner. 6 UJ determine the current 

status of RUS in California, it ls strongly recommended that a knO\vledgeable attorney or County counsel be 

consulred for uail projens. In California, rhe RUS can be found in the CaJifornia Governmem Code, Secxion 

830-83L9 7 and California Civil Code, Section 846. 3 

C.l.l.l Benefits of Trails to Private Laudo-zvuers 

Generating public support f(,r trail proJects is the best \vay to avoid major project schedule disruptions caused by public concerns, 

A dependable vvay ro garner public support is to prepare public meetings with full disclosure of proposed project details and facts, 

hlghllghling bendlLs abom the proposed projeel thdL address issues of public concern. Trails have been shown and are bw\vn LO 

have many bend-irs: 

• Cotn1nunity. Trails provide a much needed "third place" that is neither home nor work. Trails offer a space where 

"community" can actually happen, vvhere people can meet, interact, ,ud be free to explore n,uure, exercise, and 

contemplare togerher or a.Jone ar their leisure. Tl:ails are also hands-on environmemaJ cla.ssrooms. People of a.Jl 

ae:es can paniclpate in the natural world from vvhich they ofren feel far removed. 

• Public Health and Recreation. Mosr people realize exercise is important for maintaining good healrh in all 

stages of life, but many do not regularly exercise. The E.S. Surgeon General estimates that 60 percent of 

American adults are not regularly active and another 25 percent are not active at alP In communities across the 

country, people do not have access to trails, parks, or other recreation areas close w rheir homes. 'Ifails provide 

d safe, inexpensive avenue fOr regular exercise for people living in rural, urban, and suburban areas. 

• Econotnic. ·11-.1ils provide counrless opportunities for economic rennval and grov .. 'Th. ·ll·.lils can provide direct 

and permanent benefits to adjacent landowners through increased property values and ta,-.-..;: incentives fJr land 

don,nlons and easements. The community can also bendit from providing a unique asset vvithin an urban 

Furuseth, Owen J. and Roberr E. Alrman. 1990. "Gremway Use and Users: An Examinadon of Raleigh and Charlotte Greenways." Carolina 
Planningjourtl!d, 16(?.): 37-43. Ch,,pelllilL r--;c: L:nivf·rslty ofr--;orth Cuolim at Chapel [ lill, Departm1·nt ofCiry and Regional Planning. 

l ;link, ( :h,, rks A., Kristine ( )]b, and Rohert M. Sf·arns. }.00 1. litliLc: fUr the fip,,ntc-l•'ir.<t Gwtury.· Planning; Design, tltvi Manager11rnt Mimw:dfiJr 

lvfulti-Use 'Hails. \Vashington, DC: [sland Press. 

Flink, Cha rlcs A., Kristine Olka, and Robert tv'L Scams. 200 l. Ti-tlils fUr the liwnty-First Cmtury: Planning; Design, tl!Vi lvfanagement lvfanualfVr 

i'vfulti-Use lh:;ils. \Xlashingron, DC: [sbnd Press. 

California Government Code, Title 1, Division .3.6, Part 2, Chapter 2, Artide 1, Section 830-83 [ .9. Available ar: http:/ /\'i'Vi'w.leginfo.ca.gov/cgi­
bin I cala wq uery? cod t·secri on= g ov &codebody= &hits= 2 0 
8 California Civil Code, Division 2, Part 2, lltk 3, Chapter 2, St·cdon 846. Availabk ar: http:/ /\V\Vw.leginfo.ca.gov/cgi-bin/cabwquery?codest·crio 
n=dv&codebody=&hits='.'.O 

Centas t~x Dis1"aS1" Control and Prevemion, \htional C>nter for Chronic Dis1"<lS1" Prevention and ll~·alrh Promorion; Preskknt's Council on 
Physical Fitness and Sports. [ 996. PJ~ysictd AdiJJi~y awl Health: A Report ofthe Surgeon Gethnll. W'ashington, DC: Centers for Disease Control and Preven­
tion, National Cenrer for Chronic Disease Prevention and Health Promotion; President's Council on Physical Fitness and Sports. 
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contexr. Popular trails can be tourist and local destinations and encourae;e recreation-relared spendine; in the 

community. 

• Environmental. Trails and their associated green ways protect important hablr,u, improve air and vvater quality, 

filter pollution, and provide corridors for people and wildlife. TJ:aj]s otfer a synergistic balance between the 

human and built environments, and natural communities and open spaces. 

• Transportation. Communities wirh uails enjoy a safe transportation alternative to car travel, vvhile reducing air 

pollution and promo ring health. 

• Cultural and Historic Preservation. Tt·ails and greenways have the power ro connen individuals and 

communities to Lhe area's heritage by preserving ~md providing access to hiswrk passages. Tfdils can give people 

a sense of place and an understandine; of human kind's shared pasr, includine: often underappreciated areas such 

as Native American parhways. 

C.l.2 \Vorking with Future Developments 

Planned developmenrs thar are e:oine: throue;h the entitlement process provide a valuable opponunity to increase the recreational 

resources LOa local neighborhood and the Counly in general by providing land set aside for numerous uses, including gymnasiums, 

parks, and trails. Therefore, the initial meetings wirh dwse proposing development projens should include suggestions as to the 

placement of developed areas ro conserve and preserve those n,uural resources that vvould be \vell sulred for tr.1illocations, such 

as scenic vistas, unique plant communities, other areas of interest, and areas with various terrains to provide recreational users 

with optimal resources. 

C.l.3 Working with Trail Advocacy Groups 

Trail advocacy groups are an important outlet f(,r individual trail usersvvho are deeply invested in trail issues. They are also a valuable 

resource to trail planners. AdvocKy groups can take many forms, including citizen advisory groups, nonprofit org,1nizatlons, 

land trusts, and environmental commissions. 'These groups can provide useful insighrs about future trail needs, trail design, and 

manae;ement based on the conditions of existine: trails, existlne; trail user pauerns, and important local natural resources. 

C.1.4 Coordination between Stakeholders 

The development of trails involves coordination betvveen multiple private and public stakeholders, including multiple agencies 

and departments. 

C.J.4.1 Coordination with Landowners 

The involvement of those who own the land on vvhich a proposed trail is routed should be involved in the planning phase as early 

as possible. This will ensure that they are able to become active in the project. It is essential that individual Lmdo\vners feel th,n 

rheir opinions and concerns axe heard by those who are proposing the uail route. In addition, encouraging landovvners to become 

involved in rhe development of the trail helps them to see the potential benefits and understand rhe £-eeline;s of other landm·vners 

\vho have lralls crossing their property. The Rails-to-Trails Conserv~mcy has found thaL ''Speaking direcdy with oLher landlnvners 

can do more to win people over than any statistics you can offer.'' 10 

C.J.4.2 Coordination with Agencies 

Yluhiple agencies will be involved vvith the developmenl of lrails, including the numerous departmenls vvithin and omside of 

the County. \Vorkine: -vvith these ae;encies may include telephone conversations, notii-lcation lerters, applications for permits, 

and paxricipation in privare and public meetings. Stakeholder agencies should be identified early on in rhe process to encourage 

Flink Charles A., Kristine Olka, and Robert Jvf. Scams. 200 [. Iinili for the Hf)enty-First Century: Planning, Design, and lvfanagement }.fanualfor 
i'vfulti-Use lh:;ils. \Xlashingron, DC: [sbnd Press. 
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involvement and to avoid any last minute costly chane:es to accommodate an dEencies perspective. The County of San Diee;o has 

adopred .1 Trails Master Plan that includes an in-depth discussion of agency coordin.ltion in rhe 'Eails Planning ConsideraTions 

chapttT. 1: 

C.J.4.3 Public Meetings 

Eilher prior LO or upon the deLerminaLion of a feasible lrail, public meeLings should be held lo provide all stakeholders vvith 

an opponunity m express their views of the proposed proJect. Public meetings musr involve not jusr those landovvncrs vvho arc 

adJacent to a trail but also those vvho may be impacted by local trail trallic, the trail users themselves, public agencies involved in 

the project, or additional trail stakeholders in the area. 

C.l.5 Land Use Compatibility 

'[ hrough proper uail pl.mning .md design, trail users and Lmdowners adjacent to u.1ils can receive all rhe benefirs of having .lCcess 

to trails without any negative side effects. Parks, trails, and open spaces provide a number of design challenges 1::-Jr personal sal:ety, 

as they ,1re typically large and used by a variety of people. Direct monitoring is not always possible or deslr.1ble in n,uural settings. 

Designing K)r safety should be focused on pathways, parking a.xeas, and other areas of concentrated a.ctiviry. Crime Prevemion 

Throue:h Environmental Desie;n (CPTED) is a crime prevention philosophy based on rhe rheory that proper desie:n and etTective 

u.se of Lhe built environmenl can enh~mce physical fealllres, activities, and people in such a \vay as to maximize visiblliLy, leading 

m a reduction in the fear and incidence of crime, as vvell as an improvemenT in the qualiry of life. 

C.JS.l Natural Sun;ei!Ltnce 

Natural .surveillance l.s a key elemenl in promo ling .safety and reducing crime along Lrails. The objective of naLUral.surveillance l.s 

for trail visitors to be seen and heard, as \vell as seeine: and hearine: others if assistance is needed. 

Desig-n Strategies 

• Locare parking lots, trails, and facilities used at night near streets and orher activiry centers so that they are ea.sily 

observed by police patrols and orher park users. 

• Prune trees and trim shrubs regularly. Overgrown trees or shruhs can inhihir visihiliry along trails and offer a 

good hiding pLKe f()r criminals. 

• Locate structures and signs along trails to provide maximum surveillance opportuniTies. 

• Provide e:ood lie;htine: fl)r areas that \Vill be used at nie;ht. 

• Position some bike trails and walking paths near areas of park activity or at places vvhere parks meet commercial 

or residential uses, or pair them vvith active streets, so that users vvill be more observable by others. 

• Recoe;nize that not all natural park areas can be observed or made safe durine; evenine: hours. 

C.l.5.2 Natural Access Control 

Natural access control is the physical guidance of people coming and going ffom a space by the appropriate placement of 

entrances, fences, landscaping, and lighting. 'This principle helps deter access to a crime target or victim along trails and creates a 

perception of risk to a perpeLraLOr. 

San Diego Coumy. Dcpartmcm of Land Usc and Planning. 
http:/ /\'i"Vvw.sdcounty.ca.gov/ dplu/trails .html 
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Desl::;n Stratq;ies 

• Provide a clear distance of at lea.st 10 feet between trails and \Vood-lines to offer decent sight lines and distance 
from potentbl .:lUacks, 

• Clearly mark the areas robe used only durlne; the day ¥vith enrrance sie;ns or e;ates to control accessibility 

• T nsrall uail signs vvith trail names, directional signs poinTing trnvard areas of public activiry, and mile markers m 

help or lent users, Tr.:lils need to be m.:lfked f()r difrerent users, such as bicyclists, hikers, or equestrLu1s. 
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APPENDIXD 
FEDERALLY AND STATE-LISTED SPECIES WITH POTENTIAL 
TO OCCUR WITHIN THE COUNTY OF LOS ANGELES 

TABLE D-1 
FEDERALLY AND STATE-LISTED SPECIES WITH POTENTIAL 

TO OCCUR WITHIN THE COUNTY OF LOS ANGELES 

Status 
(Federal/State/ 

Common Name Scientific Name Taxa Other) 
Plants 

Dudleya cymosa ssp. 
Agoura Hills Dudleya agourensis Plant FTI--

Alkali Mariposa-Lily Calochortus striatus Plant -- I -

Aphanisma Aphanisma blitoides Plant -- I -

Appressed Muh ly Muhlenbergia appressa Plant -- I -

Baja Rock Lichen Craphis saxorum Plant -- I -

Ballona Cinquefoil Potentilla multiiuga Plant -- I -

Beach Spectaclepod Dithyrea maritima Plant SE 

Big Bear Valley Woollypod Astragalus leucolobus Plant -- I -

Blair's Munzothamnus Munzothamnus blairii Plant -- I -

Dudleya blochmaniae ssp. 
Blochman 's Dud leya blochmaniae Plant -- I -

Brand's Star Phacelia Phacelia stellaris Plant FCI--

Braunton 's Mi I k-Vetch Astragalus brauntonii Plant -- I -

Bright Green Dudleya Dudleya virens ssp. virens Plant -- I -

Brown Fox Sedge Carex lpinoidea Plant -- I -

California Dissanthelium Dissanthelium californicum Plant -- I -

CaliforniaMuhly Muhlenbergia californica Plant -- I -

California Orcutt Grass Orcuttia californica Plant FEISE 

California Satintail lmperata brevifolia Plant -- I -

California Saw-Grass Cladium californicum Plant -- I -

California Walnut Woodland California Walnut Woodland Plant 

Canyon Live Oak Ravine Forest Canyon Live Oak Ravine Forest Plant 

Catalina Crossosoma Crossosoma californicum Plant -- I -

Catalina Is land Mountain-
Mahogany Cercocarpus traskiae Plant FEISE 

Chaparral Ragwort Senecio aphanactis Plant -- I -

Chaparral Sand-Verbena Abronia villosa var. aurita Plant -- I -

Cliff Spurge Euphorbia misera Plant -- I -

Clokey's Cryptantha Cryptantha clokeyi Plant -- I -

Nemacaulis denudata var. 
Coast Woolly-Heads denudata Plant -- I -

Coastal Dunes Milk-Vetch Astragalus tener var. titi Plant FEISE 
Cou Iter's Goldfields Lasthenia glabrata ssp. coulteri Plant -- I -

Cou Iter's Saltbush Atriplex coulteri Plant -- I -

CNPS 
Rare 
Plant 
Rank 

1 B.2 

1 B.2 

1 B.2 

2.2 

None 

1A 

3.2 

1 B.2 

1 B.2 

1 B.2 

1 B.1 

1 B.1 

1 B.2 

2.2 

1 B.2 

4.3 

1 B.1 

2.1 

2.2 

1 B.2 

1 B.1 

2.2 

1 B.1 

2.2 

1 B.1 

1 B.2 

1 B.1 

1 B.1 

1 B.2 
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TABLE D-1 
(Continue) 

FEDERALLY AND STATE-LISTED SPECIES WITH POTENTIAL 
TO OCCUR WITHIN THE COUNTY OF LOS ANGELES 

Status 
(Federal/State/ 

Common Name Scientific Name Taxa Other) 
Davidson's Bush-Mallow Malacothamnus davidsonii Plant -- I --

Atr i plex serenana var. 
Davidson's Saltscale davidsonii Plant -- I --

Desert Cymopterus Cymopterus deserticola Plant -- I --

Delphinium parryi ssp. 
Dune Larkspur blochmaniae Plant -- I --

Estuary Seabl ite Suaeda esteroa Plant -- I --

Potentilla glandulosa ssp. 
Ewan's Cinquefoil ewanii Plant FCI--

Gambel's Water Cress Nasturtium gambelii Plant FEIST 

Golden-Spined Cereus Bergerocactus emoryi Plant -- I --

Greata's Aster Symphyotrichum greatae Plant -- I --

Guadalupe Island Lupine Lupinus guadalupensis Plant -- I --

Monardella macrantha ssp. 
Hall's Monardella hallii Plant -- I --

Hot Springs Fimbristylis Fimbristylis thermalis Plant -- I --

Calochortus weedii var. 
lntermed iate Mariposa-Lily intermedius Plant -- I --

Island Cherry Forest Island Cherry Forest Plant 

Island Green Dudleya Dudleya virens ssp. insularis Plant -- I --

Island Ironwood Forest Island Ironwood Forest Plant 
Island Rush-Rose Helianthemum greenei Plant FT 

Eriogonum microthecum var. 
johnston's Buckwheat johnstonii Plant --ISE 

Kern Canyon Clarkia Clarkia xantiana ssp. parviflora Plant -- I --

Arenaria macradenia var. 
Kusche's Sandwort kuschei Plant 

Astragalus preussii var. 
Lancaster Mi I k-Vetch laxiflorus Plant -- I --

Lemon Lily Lilium parryi Plant -- I --

Helianthus nuttallii ssp. 
Los Angeles Sunflower parishii Plant -- I --

Lyon's Pentachaeta Pentachaeta lyonii Plant FEISE 

Main land Cherry Forest Mainland Cherry Forest Plant 

Malibu Baccharis Baccharis malibuensis Plant -- I --

Many-Flowered Phacel ia Phacelia floribunda Plant -- I --

Many-Stemmed Dudleya Dudleya multicaulis Plant -- I --

Dudleya cymosa ssp. 
Marcescent Dudleya marcescens Plant FTISR 

Marsh Sandwort Arenaria paludicola Plant FEISE 

Mason's Neststraw Stylocline masonii Plant -- I --

CNPS 
Rare 
Plant 
Rank 

1 B.2 

2.2 

1 B.2 

1 B.2 

1 B.2 

1 B.3 

1 B.1 

2.2 

1 B.3 

1 B.2 

1 B.3 

2.2 

1 B.2 

1 B.2 

1 B.2 

1 B.2 

4.2 

1 B.1 

1 B.2 

1 B.1 

1 B.1 

1 B.2 

1 B.2 

1 B.2 

1 B.1 

1 B.1 
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(Federal/State/ 

Common Name Scientific Name Taxa Other) 
Horkelia cuneata ssp. 

Mesa Horkel ia puberula Plant -- I --

Mojave Riparian Forest Mojave Riparian Forest Plant 

Monarch Butterfly Oanaus plexippus Plant 

Mt. G Ieason Paintbrush Castilleja gleasonii Plant ---ISR 

Mud Nama Nama stenocarpum Plant -- I --

Nevin's Barberry Berberis nevinii Plant FEISE 

Nevin's Woolly Sunflower Constancea nevinii Plant -- I --

Open Engelmann Oak Open Engelmann Oak 
Woodland Woodland Plant 
Orcutt's Linanthus Linanthus orcuttii Plant -- I --

Chaenactis glabriuscula var. 
Orcutt's Pincushion orcuttiana Plant -- I --

Pale-Yellow Layia Layia heterotricha Plant -- I --

Palmer's Grapplinghook Harpagonella palmeri Plant -- I --

Calochortus palmeri var. 
Palmer's Mariposa-Lily palmeri Plant -- I --

Claucopsyche lygdamus 
Palos Verdes Blue Butterfly palosverdesens is Plant 

Parish's Brittlescale Atriplex parishii Plant -- I --

Parish's Gooseberry Ribes divaricatum var. parishii Plant -- I --

Parish's Popcorn-Flower Plagiobothrys parishii Plant -- I --

Parry's Spineflower Chorizanthe parryi var. parryi Plant -- I --

Peirson's Lupine Lupinus peirsonii Plant -- I --

Peirson's Morning-Glory Calystegia peirsonii Plant -- I --

PI um mer's Mariposa-Lily Calochortus plummerae Plant -- I --

Prostrate Vernal Pool 
Navarretia Navarretia prostrata Plant -- I --

Leptosiphon pygmaeus ssp. 
Pygmy Leptosiphon pygmaeus Plant -- I --

Riversidian Alluvial Fan Sage Riversidian Alluvial Fan Sage 
Scrub Scrub Plant 

Lepidium virginicum var. 
Robinson's Pepper-Grass robinsonii Plant -- I --

Rock Creek Broomrape Orobanche valida ssp. valida Plant -- I --

Oxytropis oreophila var. 
Rock-Loving Oxytrope oreophila Plant -- I --

Ross' Pitcher Sage Lepechinia rossii Plant -- I --

Round-Leaved Filaree California macrophylla Plant -- I --

Loeflingia squarrosa var. 
Sagebrush Loefl ingia artemisiarum Plant -- I --

CNPS 
Rare 
Plant 
Rank 

1 B.1 

1 B.2 

2.2 

1 B.1 

1 B.3 

1 B.3 

1 B.1 

1 B.1 

4.2 

1 B.2 

1 B.1 

1A 

1 B.1 

1 B.1 

1 B.3 

4.2 

1 B.2 

1 B.1 

1 B.2 

1 B.2 

1 B.2 

2.3 

1 B.2 

1 B.1 

2.2 
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TO OCCUR WITHIN THE COUNTY OF LOS ANGELES 

Status 
(Federal/State/ 

Common Name Scientific Name Taxa Other) 
Cordylanthus maritimus ssp. 

Salt Marsh Bird's-Beak maritimus Plant -- I --

Salt Spring Checkerbloom Sidalcea neomexicana Plant -- I --

Astragalus lentig inos us var. 
San Antonio Milk-Vetch anton ius Plant -- I --

San Bernard ina Aster Symphyotrichum defoliatum Plant -- I --

San Bernard ina Grass-Of-
Parnassus Parnassia c irrata var. cirrata Plant -- I --

Calium catalinense ssp. 
San Clemente Island Bedstraw acrispum Plant ---ISE 
San Clemente Island Bird's- Lotus argophyllus var. 
Foot Trefoil adsurgens Plant ---ISE 

San Clemente Island Brodiaea Brodiaea kinkiensis Plant -- I --

San Clemente Island Eriogonum giganteum var. 
Buckwheat formosum Plant -- I --

San Clemente Island Bush-
Mallow Malacothamnus clementinus Plant FEISE 
San Clemente Island Evening- Camissonia guadalupensis ssp. 
Primrose clementina Plant -- I --

San Clemente Island Hazardia Hazardia cana Plant -- I --

Delphinium variegatum ssp. 
San Clemente Island Larkspur kinkiense Plant FEISE 

San Clemente Island Lotus Lotus dendroideus var. traskiae Plant FEISE 
San Clemente Island Milk-
Vetch Astragalus nevinii Plant -- I --

San Clemente Island 
Paintbrush Castilleja grisea Plant FEISE 

San Clemente Island Triteleia Triteleia clementina Plant -- I --

San Clemente Island 
Wood I and Star Lithophragma maximum Plant FEISE 
San Fernando Valley Chorizanthe parryi var. 
Spineflower fernandina Plant FC/SE 

San Gabriel Bedstraw Calium grande Plant -- I --

San Gabriel Linanthus Linanthus concinnus Plant -- I --

San Gabriel Manzanita Arctostaphylos gabrielensis Plant -- I --

San Gabriel Mountains 
Dudleya Oudleya densiflora Plant -- I --

Oudleya cymosa ssp. 
San Gabriel River Dud leya crebrifolia Plant -- I --

San Nicolas Island Lomatium Lomatium insulare Plant -- I --

Lonicera subspicata var. 
Santa Barbara Honeysuckle subspicata Plant -- I --

CNPS 
Rare 
Plant 
Rank 

2.2 

2.2 

1 B.3 

1 B.2 

1 B.3 

1 B.2 

1 B.1 

1 B.2 

1 B.2 

1 B.1 

1 B.2 

1 B.2 

1 B.1 

1 B.1 

1 B.2 

1 B.2 

1 B.2 

1 B.1 

1 B.1 

1 B.2 

1 B.2 

1 B.2 

1 B.1 

1 B.2 

1 B.2 

1 B.2 
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(Federal/State/ 

Common Name Scientific Name Taxa Other) 
Calystegia sepium ssp. 

Santa Barbara Morning-Glory binghamiae Plant -- I --

Santa Catalina Figwort Scrophularia villosa Plant -- I --

Calium catalinense ssp. 
Santa Catalina Island Bedstraw catalinense Plant --ISE 

Santa Catalina Island Currant Ribes viburnifolium Plant -- I --

Santa Catalina Island Desert-
Thorn Lycium brevipes var. hassei Plant -- I --

Lyonothamnus floribundus 
Santa Catalina Island Ironwood ssp. floribundus Plant -- I --

Santa Catalina Island 
Manzanita Arctostaphylos catal inae Plant -- I --

Santa Catalina Island 
Man keyfl ower Mimulus traskiae Plant -- I --

Santa Catalina Lancetooth Haplotrema catalinense Plant 
Lyonothamnus floribundus 

Santa Cruz Island Ironwood ssp. aspleniifolius Plant -- I --

Santa Cruz Island Rock Cress Sibara filifolia Plant FE!--
Dudleya cymosa ssp. 

Santa Monica Dudleya ovatifolia Plant FTI--

Santa Susana T arplant Deinandra minthornii Plant --ISR 

Scalloped Moonwort Botrychium crenulatum Plant -- I --

Opuntia basilaris var. 
Short-joint Beavertail brachyclada Plant -- I --

Short-Sepaled Lewisia Lewisia brachycalyx Plant -- I --

Showy Island Snapdragon Calvezia speciosa Plant -- I --

Calochortus clavatus var. 
Slender Mariposa-Lily gracilis Plant -- I --

Slender Silver Moss Anomobryum julaceum Plant -- I --

Slender-Horned Spineflower Dodecahema leptoceras Plant FEISE 
Thelypteris puberula var. 

Sonoran Maiden Fern sonorensis Plant -- I --

South Coast Saltscale Atriplex pacifica Plant -- I --

Dendromecon harfordii var. 
South Island Bush-Poppy rhamnoides Plant -- I --

Eriogonum kennedyi var. 
Southern Alpine Buckwheat alpigenum Plant -- I --

Southern Coast Live Oak Southern Coast Live Oak 
Riparian Forest Riparian Forest Plant 

Southern Coastal Bluff Scrub Southern Coastal Bluff Scrub Plant 

Southern Coastal Salt Marsh Southern Coastal Salt Marsh Plant 

CNPS 
Rare 
Plant 
Rank 

1A 

1 B.2 

1 B.2 

1 B.2 

1 B.1 

1 B.2 

1 B.2 

1A 

1 B.2 

1 B.1 

1 B.2 

1 B.2 

2.2 

1 B.2 

2.2 

1 B.2 

1 B.2 

2.2 

1 B.1 

2.2 

1 B.2 

1 B.1 

1 B.3 
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Status 
(Federal/State/ 

Common Name Scientific Name Taxa Other) 
Southern Cottonwood Willow Southern Cottonwood Willow 
Riparian Forest Riparian Forest Plant 

Southern Dune Scrub Southern Dune Scrub Plant 

Southern Foredunes Southern Foredunes Plant 
Lavatera assurgentiflora ssp. 

Southern Island Mallow glabra Plant -- I --

Southern Mixed Riparian Forest Southern Mixed Riparian Forest Plant 
Scutellaria bolanderi ssp. 

Southern Mountains Sku II cap austromontana Plant -- I --

Southern Riparian Forest Southern Riparian Forest Plant 

Southern Riparian Scrub Southern Riparian Scrub Plant 
Southern Sycamore Alder Southern Sycamore Alder 
Riparian Woodland Riparian Woodland Plant 

Centromadia parryi ssp. 
Southern Tarplant australis Plant -- I --

Southern Willow Scrub Southern Willow Scrub Plant 

Spreading Navarretia Navarretia fossa/is Plant FT 

Tehachapi Buckwheat Eriogonum callistum Plant -- I --

Delphinium variegatum ssp. 
Thorne's Royal Larkspur thornei Plant -- I --

Thread-Leaved Brodiaea Brodiaea filifolia Plant FTISE 

Trask's Cryptantha Cryptantha traskiae Plant -- I --

Valley Need legrass Grassland Valley Needlegrass Crass/and Plant 

Valley Oak Woodland Valley Oak Woodland Plant 
Astragalus pycnostachyus var. 

Ventura Marsh Milk-Vetch lanosissimus Plant FEISE 

Wallace's Nightshade Solanum wallacei Plant -- I --

Walnut Forest Walnut Forest Plant 

Western Sedge Carex occidental is Plant -- I --

White Pygmy-Poppy Canbya candida Plant -- I --

Pseudognaphal i um 
White Rabbit-Tobacco leucocephalum Plant -- I --

Chorizanthe xanti var. 
Wh ite-Bracted Spineflower leucotheca Plant -- I --

Wildflower Field Wildflower Field Plant 

Woolly Mountain-Parsley Oreonana vestita Plant -- I --

Woven-Spored Lichen T exosporium sancti-jacobi Plant -- 1--
Mollusk 
Catalina Mountain Snail Radiocentrum avalonense Mollusk ---1--1 CR 

Horseshoe Snail Xerarionta intercisa Mollusk ---1--1---

CNPS 
Rare 
Plant 
Rank 

1 B.1 

1 B.2 

1 B.1 

1 B.1 

1 B.1 

1 B.1 

1 B.1 

1 B.2 

1 B.1 

4.2 

2.3 

4.3 

2.2 

1 B.2 

1 B.3 

None 
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TO OCCUR WITHIN THE COUNTY OF LOS ANGELES 

Status 
(Federal/State/ 

Common Name Scientific Name Taxa Other) 
Mimic Tryonia (=California 
Brackish Water Snail) Tryonia imitator Mollusk ---1--1 DD 
San Clemente Island Blunt-Top 
Snail Sterkia clementina Mollusk ---1--1 NT 

San Clemente Island Snail Micrarionta gabbi Mollusk ---1--1--
Shepard's Snai I Pristiloma shepardae Mollusk ---1--1--
Wreathed Cactus Snail Xerarionta redimita Mollusk ---1--1 
Insect 
Belkin's Dune Tabanid Fly Brennania belkini Insect --1--1 
Busck's Gallmoth Carolella busckana Insect ---1--1--
California Diplectronan 
Caddisfly Diplectrona californica Insect --1--1---
Dorothy's El Segundo Dune Trigonoscuta dorothea 
Weevil dorothea Insect ---1--1--

FE!-/ 
El Segundo Blue Butterfly Euphilotes battoides allyni Insect XERCES:CI 

Rhaphiomidas terminatus 
El Segundo Flower-Loving Fly terminatus Insect --1--1---
Globose Dune Beetle Coelus globosus Insect ---1--1: 
Henne's Eucosman Moth Eucosma hennei Insect ---1--1--
Lange's El Segundo Dune 
Weevil Onychobaris langei Insect ---1--1--
San Gabriel Mountains Blue 
Butterfly Plebeius saepiolus aureolus Insect ---1--1--
San Gabriel Mountains Elfin 
Butterfly Callophrys mossii hidakupa Insect ---1--1--
Sandy Beach Tiger Beetle Cicindela hirticollis gravida Insect --1--1---
Santa Monica Grasshopper Trimerotropis occidentiloides Insect ---1--1 :EN 
Santa Monica Sh ieldback 
Katydid Aglaothorax longipennis Insect ---1--1 :CR 

Senile Tiger Beetle Cicindela senilis frosti Insect --1--1---
Cicindela latesignata 

Western Beach Tiger Beetle latesignata Insect --1--1--
Arachnid 
Gertsch's Socalchemmis 
Spider Socalchemmis gertschi Arachnid --1--1--
Fish 

--1--1 AFS: 
Arroyo Chub Gila orcuttii Fish DFG:SSC 

FEISEI AFS:EN 
Mohave Tui Chub Siphateles bicolor mohavensis Fish DFG:FP 

CNPS 
Rare 
Plant 
Rank 
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Status 
(federal/State/ 

Common Name Scientific Name Taxa Other) 
--1 sse 1 
AFS:TH 
DFG: 

Santa Ana Speckled Dace Rhinichthys osculus ssp. 3 Fish USFS:S 
FT/SSC/ 
AFS:TH 
DFG: 

Santa Ana Sucker Catostomus santaanae Fish 
Southern California Arroyo FT/--1 AFS:TH 

Southern California Arroyo Chub/Santa Ana Sucker DFG:SSC 
Chub/Santa Ana Sucker Stream Stream Fish 
Southern California Steelhead Southern California Steelhead 
Stream Stream Fish 
Southern California Threespine Southern California 
Stickleback Stream Threespine Stickleback Stream Fish 
Southern Steelhead- Southern 
California Esu Oncorhynchus mykiss irideus Fish FT/--/ AFS:TH 

FE!-/ AFS:EN 
DFG:SSC 

Tidewater Goby Eucyclogobius newberryi Fish 
Unarmored Threespine Casterosteus aculeatus FEISE/ AFS:EN 
Stickleback williamsoni Fish DFG:FP 
Wandering (=Saltmarsh) 
Skipper Panoquina errans Fish --1--1 UC N: NT 

Amphibian 
FE/-/DFG: SSC, 

Arroyo Toad Anaxyrus californicus Amphibian :EN 
FEI-/DFG: SSC, 

California Red-Legged Frog Rana draytonii Amphibian 

Coast Range Newt T aricha to rosa to rosa Amphibian --1--/DFG: sse 
San Gabriel Mountains Slender --1--/:DD, 
Salamander Batrachoseps gabrieli Amphibian USFS:S, :LC 

FE/SE/DFG: 
Sierra Madre Yellow-Legged sse, :EN, 
Frog Rana muscosa Amphibian USFS: S 

--1--/BLM:S, 
Western Spadefoot Spea hammondii Amphibian DFG: SSC, :NT 

--1--/BLM: S, 
Ensatina eschscholtzii DFG: sse, 

Yellow-Blotched Salamander croceator Amphibian USFS: S 

Reptile 
Califonia Mountain Kingsnake -1-/DFG: sec, : 
(San Diego Population) Lampropeltis zonata (pulchra) Reptile LC, USFS: S 

CNPS 
Rare 
Plant 
Rank 
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Status 
(Federal/State/ 

Common Name Scientific Name Taxa Other) 
California Mountain Kingsnake Lampropeltis zonata -1-/DFG: sec, : 
(San Bernardino Population) (parv i rubra) Reptile LC, USFS: S 
Coast (California) Horned Phrynosoma coronatum -1-/BLM:S, 
Lizard (frontale population) Reptile DFG: SSC, : NT 

-/-/BLM: S, 
Coast (San Diego) Horned Phrynosoma coronatum SFG: SSC, : LC, 
Lizard (blainvillii population) Reptile USFS: S 
Coastal Western Whiptail Aspidoscelis tigris stejnegeri Reptile --1--1--
Desert Tortoise Copherus agassizii Reptile FT/ST/: 

Is land Night Lizard Xantusia riversiana Reptile FT/--/: LC 
--1--/DFG: sse, 

Orange-Throated Whiptail Aspidoscelis hyperythra Reptile :LG 
--/--/: LC, USFS: 

Rosy Boa Charina trivirgata Reptile s 
San Bernardino Ring neck Snake Oiadophis punctatus modestus Reptile -/-/USFS:S 
Santa eatal ina Garter Snake Thamnophis hammondii ssp. Reptile --1--1--

--1--/DFG: sse, 
Silvery Legless Lizard Anniella pulchra pulchra Reptile USFS:S 

Southwestern Pond Turtle Actinemys marmorata pal/ida Reptile 
--1--/BLM:S, 
DFG: SSe, :LC, 

Two-Striped Garter Snake Thamnophis hammondii Reptile USFS:S 

Bat 
--1--/DFG: sse, 
: LC, 

Big Free-Tailed Bat Nyctinomops macrotis Bat WBWG:MH 
--1--/BLM: S, 
DFG: sse,: 
LC, USFS:S, 

California Leaf-Nosed Bat Macrotus californicus Bat WBWG:H 
--1--/BLM:S,: 

Fringed Myotis Myotis thysanodes Bat LC, WBWG: H 
--/--/: LC, 

Hoary Bat Lasiurus cinereus Bat WBWG:M 
--1--/BLM: S, 

Long-Eared Myotis Myotis evotis Bat :LC, WBWG:M 
--/--/: LC, 

Long-Legged Myotis Myotis volans Bat WBWG:H 
--1--/BLM: S, 
DFG: sse,: 
LC, USFS: S, 

Pallid Bat Antrozous pal/idus Bat WBWG: H 

CNPS 
Rare 
Plant 
Rank 
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TO OCCUR WITHIN THE COUNTY OF LOS ANGELES 

Status 
(Federal/State/ 

Common Name Scientific Name Taxa Other) 
--1--/DFG: sse, 
: LC, 

Pocketed Free-Tailed Bat Nyctinomops femorosaccus Bat WBWG:M 
--/--/: LC, 

Silver-Haired Bat Lasionycteris noctivagans Bat WBWG:M 
--1--/BLM: S, 

Spotted Bat Euderma maculatum Bat DFG: SSC, : LC 
--1--/BLM: S, 
DFG: sse, 

Western Mastiff Bat Eumops perotis californicus Bat WBWG: H 
--1--/DFG: sse, 
: LC, 

Western Red Bat Lasiurus blossevillii Bat WBWG:M 
--1--/BLM: S, : 

Western Small-Footed Myotis Myotis ciliolabrum Bat LC, WBWG:M 
--1--/DFG: sse, 

Western Yellow Bat Lasiurus xanthinus Bat : LC , WBWG:H 
--1--/BLM:S, : 
LC, 

Yuma Myotis Myotis yumanensis Bat WBWG:LM 
Bird 

Delisted/DELIS 
TED/CDF: S, 
DFG: FP, 

American Peregrine Falcon Falco peregrinus anatum Bird USFWS: BCC 
--/--/ABC: 
WLBCC, DFG: 

Ashy Storm-Petrel Oceanodroma homochroa Bird sse,: EN 
Delisted/ST/CD 
F: s, DFG:FP I 

: LC, U SFS: S, 
Bald Eagle Haliaeetus leucocephalus Bird USFWS:BCC 

Passerculus sandwichensis 
Belding's Savannah Sparrow beldingi Bird --/SE/-

--1--1 
ABC:WLBCC 
DFG:SSC 
:LC 

Black Swift Cypseloides niger Bird USFWS:BCC 
--1--1 BLM:S 
DFG:SSC 
:LC 

Burrowing Owl Athene cunicularia Bird USFWS:BCC 

CNPS 
Rare 
Plant 
Rank 
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TO OCCUR WITHIN THE COUNTY OF LOS ANGELES 

Status 
(Federal/State/ 

Common Name Scientific Name Taxa Other) 
--/ST/ABC: 

Lateral/us jamaicensis WLBCC, DFG: 
California Black Rail coturniculus Bird sse,: LC 

Pelecanus occidentalis De listed/Del ist 
California Brown Pelican californicus Bird ed/DFG: FP 

FEISE/ABC: 
WLBCC, 

California Condor Cymnogyps californianus Bird CDF:S, : CR 
FEISE/ABC: 
WLBCC, DFG: 

California Least Tern Sternula antillarum browni Bird FP 
FT/--/ 

Polioptila californica ABC:WLBCC 
Coastal California Gnatcatcher californica Bird DFG:SSC 

--1--/DFG: WL, 
Cooper's Hawk Accipiter cooperii Bird :LC 

--1--/DFG: WL, 
:LC, USFWS: 

Ferruginous Hawk Buteo regal is Bird BCC 
--1--/CDF: S, 
DFG: FP, DFG: 
WL,: LC, 

Golden Eagle Aquila chrysaetos Bird USFWS: BCC 
--1--/DFG: sse, 

Grasshopper Sparrow Ammodramus savannarum Bird : LC 
--/--/ABC: 
WLBCC, DFG: 
sse,: LC, 

LeConte's Thrasher T oxostoma lecontei Bird USFWS: BCC 
FEISE/ABC: 
WLBCC,: NT, 

Least Bell's Vireo Vireo be/Iii pusillus Bird USFWS: BCC 
--1--/DFG: WL, : 

Merlin Falco columbarius Bird LC 
FT/--1 
ABC:WLBCC 
BLM:S 
DFG:SSC 
:NT 

Mountain Plover Charadrius montanus Bird USFWS:BCC 
--1--1 DFG:WL 
:LC 

Prairie Falcon Falco mexicanus Bird USFWS:BCC 

CNPS 
Rare 
Plant 
Rank 
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Status 
(federal/State/ 

Common Name Scientific Name Taxa Other) 
San Clemente Loggerhead 
Shrike Lanius ludovicianus mearnsi Bird FEI--/DFG:SSC 

-/--I 
ABC:WLBCC 
DFG:SSC 

Short-Eared Owl Asia flammeus Bird :LC 
Southern California Rufous-
Crowned Sparrow Aimophila ruficeps canescens Bird -1--1 DFG:WL 
Southwestern Willow FEISE/ 
Flycatcher Empidonax trail Iii extimus Bird ABC:WLBCC 

-/ST/ABC 
WLBCC, :LC, 
USFS:S 

Swainson's Hawk Buteo swainsoni Bird USFWS: BCC 
-/--I 
ABC:WLBCC 
BLM:S 
DFG:SSC 
:EN 

Tricolored Blackbird Agelaius tricolor Bird USFWS:BCC 
FT/-/ 
ABC:WLBCC 

Charadrius alexandrinus DFG:SSC 
Western Snowy Plover nivosus Bird USFWS:BCC 

Coccyzus americanus FC/SE/ USFS:S 
Western Yellow-Billed Cuckoo occidental is Bird USFWS:BCC 

-1-- DFG:WL 
White-Faced Ibis Plegadis chihi Bird :LC 

-1-- DFG:FP 
White-Tailed Kite Elanus leucurus Bird :LC 

-1-- DFG:SSC 
Yellow-Breasted Chat lcteria virens Bird :LC 

Mammals 
--1--1 
DFG:SSC, 

American Badger T axidea taxus Mammal :LC 
Neotamias speciosus 

Lodgepole Chipmunk speciosus Mammal --1--1--
Perognathus longimembris --1---1 DFG:SSC 

Los Angeles Pocket Mouse brevi nasus Mammal USFS:S 

Mohave Ground Squirrel Spermophilus mohavensis Mammal --/ST/: 

Nelson's Antelope Squirrel Ammospermophilus nelsoni Mammal --/ST/ :EN 
--1--1 BLM:S 

Nelson's Bighorn Sheep Ovis canadensis nelsoni Mammal USFS:S 

CNPS 
Rare 
Plant 
Rank 
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TABLE D-1 
(Continue) 

FEDERALLY AND STATE-LISTED SPECIES WITH POTENTIAL 
TO OCCUR WITHIN THE COUNTY OF LOS ANGELES 

Common Name 
Northwestern San Diego 
Pocket Mouse 

Pacific Pocket Mouse 
Pallid San Diego Pocket 
Mouse 

San Clemente Island Fox 
San Diego Black-Tailed 
jackrabbit 

San Diego Desert Woodrat 

San joaquin PocketMouse 

Santa Catalina Island Fox 

Santa Catalina Shrew 

South Coast Marsh Vole 
Southern California Saltmarsh 
Shrew 

Southern Grasshopper Mouse 

Tehachapi Pocket Mouse 
KEY: 
FE = federally endangered 
FT = federally threatened 
FC = federal candidate 
SE = State endangered 
ST = State threatened 
SR = State rare 
SSC = State species of concern 

Status 
(federal/State/ 

Scientific Name Taxa Other) 

Chaetodipus fa/lax fa/lax Mammal --1--1 DFG:SSC 
Perognathus longimembris 
pacificus Mammal FE/--/ DFG:SSC 

Chaetodipus fa/lax pallidus Mammal ---1--1 DFG:SSC 

Urocyon littoralis clementae Mammal ---/ST/ :CR 

Lepus californicus bennettii Mammal ---1--1 DFG:SSC 

Neotoma lepida intermedia Mammal ---1--1 DFG:SSC 
Perognathus inornatus 
inornatus Mammal ---1--1 B LM: S 

Urocyon littoral is catalinae Mammal FEIST/ :CR 

So rex ornatus willetti Mammal ---1--1 DFG:SSC 

Microtus californicus stephensi Mammal ---1--1 DFG:SSC 

So rex ornatus salicornicus Mammal ---1--1 DFG:SSC 

Onychomys torridus ramona Mammal ---1--1 DFG:SSC 
---1--1 DFG:SSC 

Perognathus alticolus :EN 
inexpectatus Mammal USFS:S 

CNPS 
Rare 
Plant 
Rank 
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APPENDIXE 
TRAIL CONSTRUCTION COSTS 

Tfail construcTion costs vary due to a variery of facr:ors from site conditions to availability of resources and labor. The California 

Stare Pa.xks trail labor and materiaJs construcTion worksheet is included in the following appendix and vvi\l allow individuaJs ro 

esdmate rrall construction costs based on 2006 estimated costs, 1he worksheers require krw~,vlede;e of the type of construction 

efForrs or repairs w take place. Repair informaTion can be raken from the ·lJ:aj] Assessmem: and Repair Sheet and \Xlork Logs 

in Seed on 5, '!J.ai! Open:Jtion and l\.faintenanm, of the Ti·ails Manual and Appendix L TiYLil lhsessmnzt and lvfr1interu1nce Forn1s. 
Additional associated costs of rrall development are also included ln this olppendL-.-..;:, 

The cost of consuucr:ing a trail depends on rhe rype of trail, rhe terrain traversed by the trail, \vhether rhe trail crosses sueams or 

roads, and the cost of mobilizallon to begin trail constructlorL After con.slruction, a lrall may require resLOration of Lhe vegelaLion 

disturbed during trail construction. Yearly maintenance is required w keep a trail safe and funcTionaL Signs may include highv.ray, 

regulatory, and informaTional signs, Some trailheads may require rhe construction of a parking lot to accommodare trail users, 

Additional costs include equestrian fencing, landscaping, temporary and permanent irrigation, trash receptacles, benches, 

drinking fountains, and solar-povvered flashing beacons for traffic safety, 

This appendix contains the follo\vlne; documenrs: 

• California State Parks 7.006 trail lahor and materials construction works hen 

• CaJifornia State Parks 2006 trail bridge construcTion vvorksheet 

• EsLimated 2006 trail construulon costs 
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TRAIL WORK SHEET LABOR AND MATERIALS COSTS 

CONSTRUCTION ACTIVITY 

Trai I Brushing and Cl oaring 

Trail Brush1ng ma1nt (light) 

Trail Brush1ng ma<nt (medium) 

Trail Brushing maint (heavy) 

Trail Brush1ng canst (light) 

Tra~l Brush1ng canst (med1um) 

Trail Brushing canst (heavy) 

Clearing,tree& stob removal,l1ght 

Clearing,tree& stob removal,med 

Cleanng,tree& stob removal ,heavy 

Down Tree Removal 1'- 3' chainsaw 

Down Tree Removal 4'~ 6' cha~nsaw 

Down Tree Removal 7'~ 9' chainsaw 

Down Tree Removal 1'- 3' crosscut 

Down Tree Removal 4'~ 6' crosscut 

Down Tree Removal 7'~ 9' crosscut 

Trio Maintenance 

Trail Reroute and Reconstruction 

Dozer Construction 

Trail Reroute & Reconstruct 
crew support dozer ) 

Trail Dozer Rental 

Dozer Operator 

Hand Crew Construction 

(hand 

Trail Reroute & Recon (light) 2' or< tread 

Trail Reroute & Recon (med) 4 ' or < tread 

Trail Reroute & Recon (heavy) 5' or< tread 

Trail Hardenin 

Trail Hardening Install ( Road Oyl) 

Trail Hardening Matenal ( Road Oy!) 

Trail Paving Contract (Asphalt) 4'x2 5" 

Trail Pav1ng Hand , Wheelbarrows 

Trail Paving Hand 4'x2 5" <300' 

Trail Paving Hand 4'x2 5" >300'<800' 

Trail Pav1ng Hand 4'x2.5" >800' 

Asphalt Cost 2 5" depth 

Site Restoration 

Bndge Removal 

Trail Obliteration 

Trai! Narrowing 

Wood Step Removal 

Hand Rail Removal 

Split Rail Fence Removal 

Wood Retam1ng Wall Removal 

Switchback & Climbing Turns 

Switchback Construction 2' or< tread 

Switchback Construction 4' or< tread 

Switchback Construction 5' or < tread 

Climbing Turn Construction 2' or< tread 

Climbing Turn Construction 4' or< tread 

Climb1ng Turn Construction 5' or< tread 

Switchback Reconstruction 2' or< tread 

Switchback Reconstruction 4' or< tread 

Switchback Reconstruction 5' or< tread 

Climb_ Turn Reconstruction 2' or< tread 

Climb. Turn Reconstruction 4' or< tread 

Climb Turn Reconstruction 5' or< tread 

Log Barrier Installation 

Turnpikes and Causeways 

Turnpike/Causeway 3' tread 

Tumpike/Causeway 6" Lift <300' 

Tump1ke/Causeway 6" Lift >300'<800' 

Tumpike/Causeway 6" Lift >800' 

Matenal cost 

Fabnc underlayment 

Turnpike/Causeway 4' tread 

Tumpike/Causeway 6" Lift <300' 

Tump1ke/Causeway 6" Lift >300'<800' 

Tumpike/Causeway 6" Lift >800' 

TOTALS UNIT 

260 

160 

120 

120 

60 

30 

80 

4 0 

20 

0 

12 

20 

40 

75 

11 33 

4 

68 

32 

24 

16 

100 

100 

4 

30 

30 

30 

4 0 

56 

72 
24 

4 0 

56 

16 

24 

32 

16 

24 

PER UNIT 
COST 

ft @ $16 00 

ft @ $16 00 

ft @ $16.00 

ft @ $16 00 

ft @ $16 00 

ft @ $16.00 

ft @ $16 00 

ft @ $16 00 

ft @ $16.00 

hr @ $16 00 

hr @ $16 00 

hr @ $16.00 

hr @ $16 00 

hr @ $16 00 

hr @ $16.00 

ft @ $16.00 

ft @ $16 00 

hrs @ $4 5 00 

hrs @ $25.00 

ft @ $16 00 

ft @ $16.00 

ft @ $16 00 

sg ft @ $16.00 

sg ft @ $0 75 

sg ft @ $1 80 

sg ft @ $16 00 

sgft @ $16 00 

sgft @ $16.00 

sg ft @ 055 

ft @ $16.00 

sg ft @ $16 00 

sgft @ $16 00 

ea @ $16.00 

linft @ $16 00 

lin ft @ $16 00 

sgft @ $16.00 

hr @ $16 00 

hr @ $16.00 

hr @ $16 00 

hr @ $16 00 

hr @ $16.00 

hr @ $16 00 

ea @ $16 00 

ea @ $16.00 

ea @ $16 00 

ea @ $16 00 

ea @ $16.00 

ea @ $16 00 

2 5 sg ft @ $16 00 

lin ft @ $16 00 

2.25 linft @ $16.00 

1 5 linft @ $16 00 

cu yd @ $22 00 

sgft @ $0.08 

25 lin ft @ $16 00 

175 linft @ $16.00 

linft @ $16 00 

TRAIL: _________ _ 

LABOR 
COST 

$0 00 

$0 00 

$0.00 

$0 00 

$0 00 

$0.00 

$0 00 

$0 00 

$0.00 

$0 00 

$0 00 

$0.00 

$0 00 

$0 00 

$0.00 

$0.00 

$0 00 

$0.00 

$0 00 

$0.00 

$0 00 

$0.00 

$0 00 

$0 00 

$0.00 

$0.00 

$0 00 

$0 00 

$0.00 

$0 00 

$0 00 

$0.00 

$0 00 

$0.00 

$0 00 

$0 00 

$0.00 

$0 00 

$0 00 

$0.00 

$0 00 

$0 00 

$0.00 

$0 00 

$0 00 

$0 00 

$0.00 

$0 00 

$0 00 

$0.00 

$0 00 

MATERIAL 
COST 

$0 00 

$0 00 

$0 00 

$0 00 

$0 00 

$0.00 

MATERIAL COST INDEX 

Shale Rock 

Quarry Rock 3" ~ 8" 

CMP Culvert 18" 

Form Lumber 

Quarry Rock 1ft ~2ft 

Pipe Bndge 8' sect1on 

Step Stnngers 3"x12" 

Geotextile Fabnc 

3/8" cable galvanized 

3/8" cable clamps 

Rebar 5/8" 

Reta1n1ng W811 Wood 4" x 8" 

Hardemng agent (road oyl) 

Redwood 4" x 6" surfaced 

Labor Rate 

Cement 

Mortar 

Asphalt Materials 

Asphalt Contract 

Abutment Lumber 

Form Lumber 

Snap Ties 

She Bolt All Thread 

M1sc Form Hardware 

Page 1 

UNIT 

$22 00 yard 

$28 00 yard 

$9.00 ft. 

$1 .50 bd ft 

$46 00 cu ft 

$850 00 ea 

$220 bd ft 

$0.08 sq ft 

$0 90 lin ft 

$0 60 ea 

$0 30 lin ft 

$220 bdft 

$0 75 sq ft 

$1 80 bd ft 

$16 00 hr 

$24 00 cu ft 

$8.00 bag 

$0 55 sq ft 

$1 80 sq ft 

$240 bd ft 

$1 50 bd ft 

$0 50 sq ft 

$0.30 sq ft 

$100 00 perabutme 
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E-4 

TRAIL WORK SHEET LABOR AND MATERIALS COSTS 

CONSTRUCTION ACTIVITY 

Material cost 

Fabnc underlayment 

Turnpike/Causeway 5' tread 

Turnprke/Causeway 6" Lift <300' 

Turnprke/Causeway 6" Lift >300'<800' 

Turnprke/Causeway 6" Lift >800' 

Material cost 

Fabnc underlayment 

WaiHess Tumprke, Natrve Sorls 3'or< 

Wall- less Tumprke. Natrve Soils 4'or< 

Wall-less Tumprke , Natrve Soils 5'or< 

Drainage Structures 

Drainage Lenses 

Quarry rock 4"-8" 

Culvert lnstallatron 

Culvert cost 18" 

Fabnc for cuwert and lenses 

Drarnage Drtch Constructron 

Retainina VVall Construction 

Rock 

Structural MultHrer 

Rrprap (rock tread armoring) 

Causeway waiiiSingle-trer 

Non Structural (!unk wall ) 

Rock for dry rock structure 

Rock GathenngiTransport Time­
Rock Retarning Walls 

Bndge Abutments-Mortar 

Rock for mortared abutment 

Mortar 

Mortar Wall 

Rock for mortared wall 

Mortar 

Wood 

Standard . Structural 4" x 8" 

Wood materia ls for wall 

Log Cnb ( Movement < 50' ) 

Log Cnb ( Movement > 50' < 1 00' ) 

Log Cnb ( Movement > 100' < 150' ) 

Turnprke Wall 

Bridge Footrngs 4" x 8" 

Wood materia ls for footrng 

Rebar for Turnprke Wall 

Geotextrle Fabnc W all 

Geotextrle Fabnc 

Cellular Con ftnement Wall 

Cellular Conftnement 

Edg e Protectron (wood/log) 

Abutment Construction 

Wood Cnbbed (Cubic Feet) 

Wood materia ls 

Formrng of Concrete Abut(Sg Feet) 

Form Lumber 

Snap Tres 

She Bolt All Thread 

Concrete Pour (Cubrc Feet) 2' thrck 

Rebar 

Concrete matenals 

Mise_ Forming Hardware 

Ste Construction 

Wood 

Standard Step 

Watert:>ar. wood 

lntenockrng Steps-Srngle 

lntenocking Steps-Double 

Full Crib Steps 

Wood for steps 

Rebar for steps 

Cable Steps 

Cable ,damps & wood for each step 

AJI 

TOTALS UNIT 
PER UNIT 

COST 

0 cu yd @ $22 00 

0 sg ft @ $0 08 

0 lrnft @ $1600 

0 1 5 lrn ft @ $16 00 

0 0.75 lrnft @ $16.00 

0 cu yd @ $2200 

0 sg ft @ $0 08 

0 lrn ft @ $16.00 

0 4 lrn ft @ $16 00 

0 lrn ft @ $1 600 

0 4 cu ft @ $1600 

00 cu yd @ $28 00 

0 lrn ft @ $16.00 

0 lrn ft @ $9 00 

0 sg ft @ $0 08 

0 lrn ft @ $16.00 

0 cu ft @ $16.00 

0 cu ft @ $1600 

0 cu ft @ $16 00 

0 4 cu ft @ $16.00 

00 cu yd @ $46 00 

00 4 cu ft @ $16 00 

0 1.5 cu ft @ $1 6 .00 

0 0 cu yd @ $46 00 

0 94 lb bags @ $8 00 

0 1.5 cu ft @ $1 6 .00 

0 0 cu yd @ $46 00 

0 94 lb bags @ $8 00 

0 sg ft @ $1600 

0 bd ft @ $2 20 

0 2.5 sg ft @ $1 6 .00 

0 sg ft @ $1600 

0 1 5 sg ft @ $1600 

0 5 lrn ft @ $1 6 .00 

0 sg ft @ $1600 

0 bd ft @ $2 20 

0 lrn ft @ $0.30 

0 4 sg ft @ $1600 

0 sg ft@ $008 

0 4 cu ft @ $1 6 .00 

0 cu ft @ $2 75 

0 lrnft @ $1600 

0 cu ft @ $1600 

0 bd ft @ $2 40 

0 5.5 sg ft @ $1 6 .00 

0 sg ft @ $1 50 

0 sg ft@ $050 

0 sg ft @ $0.30 

0 9 cu ft @ $1600 

0 lin Ft @ $0 30 

0 cu ft @ $24.00 

0 sets @ $100 00 

0 ea @ $16 00 

0 ea @ $1600 

0 0.5 ea @ $1 6 .00 

0 0 33 ea @ $16 00 

0 02 ea @ $1600 

0 0 bd ft @ $2.20 

0 lrn ft @ $0 30 

0 ea @ $1600 

0 ea @ $32 .00 

Appendix£ Trail Construction Costs 

TRAIL: _________ _ 

LABOR 
COST 

$0 00 

$0 00 

$0.00 

$0.00 

$0 00 

$0 00 

$0 00 

$0.00 

$0.00 

$0.00 

$0 00 

$0 00 

$0.00 

$0 00 

$0.00 

$0.00 

$0 00 

$0.00 

$0 00 

$0 00 

$0.00 

$0 00 

$0 00 

$0.00 

$0 00 

$0 00 

$0.00 

$0 00 

$0 00 

$0 00 

$0.00 

$0 00 

$0 00 

$0 00 

MATERIAL 
COST 

$0 00 

$000 

$0 00 

$000 

$000 

$0 00 

$000 

$0 00 

$000 

$0 00 

$000 

$0 00 

$0 00 

$0 00 

$0.00 

$0 00 

$0 00 

$0 00 

$000 

$0 00 

$0.00 

$0 00 

$0.00 

$000 

$0.00 

$000 

$0.00 

MATERIAL COST INDEX 

Cellular Confrnement 

Cable Step Unit 

Puncheon Unrt 

Trail Bench 

Excavator Rental 

Dozer Rental 

Spike Camp Cost 

Cook Contract 

Move-rn Move-out Cost 

Helrcopter Rental 

Mule Packrng Contract 

VaniCCV Rental 

Rigging Truck Cost 
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UNIT 

$2.75 cu ft 

$32 00 step 

$735 00 ea 8' unit 

$750.00 ea 

$25 00 hr 

$35 00 hr 

$750 00 wk 

$4.800 00 mo 

$750.00 ea day 

$8.000 00 hr portal to 

$125 00 day per mu 

$600.00 per month 

$35 00 per hour 



TRAIL \MlRK SHEET LABOR AND MATERIALS COSTS 

TRAIL: _________ _ 

CONSTRUCTION ACTIVITY 

Cut~out Stringer Steps 

3" x 12" wood stringer & step 

Rock Steps Structural Framed 

Rock Steps Non Structural 

Mortar Rock Steps 

Rock for Steps 

Mortar for mortared steps 

Bridse Construction 

Standard Desrgn 

Bndge #1 Matenal cost 

Bridge #2 Material cost 

Bridge #3 Material cost 

Bndge #4 Matenal cost 

Hand Transport Bridge Matenals 

Bridge Stinger Transport <300' 

Rrggrng Truck Operatron 

Bridge Stinger Transport >300' < 600' 

Rrggrng Truck Operat ion 

Bndge Strnger T ransport >600' < 900' 

Rrggrng Truck Operat ion 

Bridge Stinger Transport >900' < 1 ,200' 

Rrggrng Truck Operatron 

Pipe Bridge Constructron 

Pipe Bridge Materra ls 

Puncheon Construction 

Puncheon Materials 5' wide 

Safety Railings 

4" x 6" Handrails Matenals 

Bench Construction 

Excavations 

Excavatron (Rock) so ft 

Excav ation (Rock) hard 

Excavation (Sorl) soft 

Excavatron (Soil) hard 

Export (soil) from drainage 

Trail Excavator Rental 

Excavator Operator 

Spike Camp Move~rn Move~out Cost 

Sprke Camp Overhead Costs 

Cook Contract 

Vehicle Cost (Crew Van/CCV) 

Trail Crew Manaaement Information 
Crew Size (number of workers) 

TOTALS UNIT 
PER UNIT 

COST 

0 0 75 ea @ $1600 

0 0 bd ft @ $2 20 

0.5 cu ft @ $1 6.00 

0 15 cu ft @ $1600 

0 05 cu ft @ $16 00 

00 cu yd @ $46.00 

0 94 1b bags @ $8 00 

0.2 lrn ft @ $1 6.00 

ft Based on bridge # 1 cost sheet ::::: 

0 ft Based on bridge #2 cost stleet = 

0 ft Based on bri dge #3 cost slleet = 

0 ft Based on brid ge #4 cost sheet ::: 

0 ~~~~8ated Person @ $16 OO 

0 32 hrs/set @ $1600 

0 4 hrs/set @ $35.00 

0 40 hrs/set @ $16 00 

0 6 hrs/set @ $35 00 

0 48 hrs/set @ $16.00 

0 8 hrs/set @ $35 00 

0 64 hrs/set @ $1600 

0 10 hrs @ $35.00 

0 lrnft @ $1600 

0 8' units @ $850 00 

0 0.75 lin ft @ $16.00 

0 12' units @ $735 00 

0 10 lrn ft @ $1600 

0 bd ft @ $1 .80 

0 ea @ $750 00 

0 4 cu ft @ $16.00 

0 cu ft @ $1600 

0 0 75 cuyd@ $1600 

0 0 .25 cu yd @ $16.00 

0 20 cu ft @ $16 00 

0 hrs @ $25 00 

0 hrs @ $25.00 

0 hrs @ $8,000 00 

0 day @ $125 00 

ea @ $750 00 

0 00 weeks @ $750 .00 

0 00 month @ $4,800 00 

month @ $600 .00 

10 

Work Day Hours ( 8 or 10 hour days ) 8 

LABOR 
COST 

$0 00 

$0 .00 

$0 00 

$0 00 

$0 .00 

$0 00 

$0 00 

$0 00 

$0.00 

$0 00 

$0 00 

$0.00 

$0 00 

$0.00 

$0 00 

$0 00 

$0.00 

$0 00 

$0.00 

tax on materials 

Labor 
$0 00 

MATERIAL 
COST 

$0 00 

$0.00 

$0 00 

$0.00 

$0 00 

$0 00 

$0.00 

$0.00 

$0 00 

$0 00 

$0.00 

$0 00 

$0 00 

$0.00 

$0 00 

$0 00 

$0 00 

$0 00 

$0 00 

$0.00 

$0 00 

$0.00 

$0 00 

Materials 
$0 00 

Average Dally Hiking Trme on Project 

Hiking Time -~$~O~o~o ______ _ 
Total Labor $0.00 

Drsplay in increments of 15 minutes at 25 0 .50 
hours (ex .25, 50, 75, 1 00, 125, 1.50) 

Supervision Cost 
Tool & Equipment Replacement 

Administrative Overhead Percentage ~ 

TOTAL PROJECT COST 

$0.00 
$0.00 

$0 00 

$0.00 
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Bridge #1 Worksheet 

BRIDGE# 1 MATERIALS WORK SHEET 

TRAIL: 0 
------------------------

LOCATION: 
------------------------------------

BRIDGE SPAN: 0 Feet --------
EA Total 

# Item Board Ft Board ft 

0 Qluelam pt strinQers w/hardware - -
0 3" x 12" x 64" rwd deckinQ 16 0 
0 12" x 15" x 12' rwd mud sill 180 0 
0 6" x 8" x 12' rwd post sills 72 0 
0 4"x 6" x 6' rwd surfaced posts 12 0 
0 4" x 6" x 1 0' rwd surfaced rails 20 0 
0 4" x 6" x 12' rwd surfaced rails 24 0 

mise hardware I fasteners - -

Total 
Linft 

0 
0 
0 
0 
0 
0 
0 
-

Unit 
Unit Cost Total Cost 

Lin Ft $55.00 $0.00 
Bd Ft $2.20 $0.00 
Bd Ft $2.40 $0.00 
Bd Ft $2.20 $0.00 
Bd Ft $1.80 $0.00 
Bd Ft $1.80 $0.00 
Bd Ft $1.80 $0.00 

Package $0.00 

SUB TOTAL $0.00 
TAX $0.00 
TOTAL $0.00 
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ESTIMATED 2006 TRAIL CONSTRUCTION COSTS 

Category Cost 
Restoration 
Vegetation restoration $1.00 per square foot 
Signs 
Highway informational sign $1,500.00 per sign 
Highway warning sign $2,000.00 per sign 
Permitted use sign $1,500.00 per sign 
Etiquette sign $1,500.00 per sign 
"Crossing private lands" sign $2,000.00 per sign 
Boundary sign $750.00 per sign 
Temporary connector sign $750.00 per sign 
Entrance sign $2,000.00 per sign 
Trailhead information sign and kiosk $3,500.00 per sign 
Reassurance marker $1,000.00 per sign 
Direction change/juncture indicator $750.00 per sign 
Interpretive sign $2,000.00 per sign 
Wayside exhibit $2,500.00 per sign 
Destination sign $750.00 per sign 
Adopter sign $1,500.00 per sign 
Landscaping 
Landscaping $80.00 per I inear foot 
Temporary irrigation $45.00 per linear foot 
Perm anent irrigation $80.00 per I inear foot 
Parking Lot 
Parking lot construction (pervious concrete) $9.50 per square feet 
Guardrail $50.00 per linear foot 
Support Structure 
Kiosk $3,500.00 per kiosk 
PI u m bed restroom $75,000.00 
Additional Trail Amenity 
Drinking fountain $2,000.00 each 
Equestrian fencing $15.00 per linear foot 
Horse tie-up $1 20.00 each 
Hand pump $500.00 each 
Trash receptacle $500.00 each 
Bench $300.00 each 
Street crossing solar-powered flashing beacon $4,000.00 each 
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APPENDIXF 
RECREATIONAL FUNDING 

Many funding opportunities for development of trails exist. Each funding mechanism has its own set of requirements and 
specific uses. Seven potential sources of recreational funding are identified in Table F-1, Recreational Funding Sources. 1 

Funds 

TABLE F-1 
RECREATIONAL FUNDING SOURCES 

Purpose Department Contact 
Habitat Conservation Fund (HCF) Acquire, enhance, or restore Charlie Williard 

specified types of lands for OGALS 
wildlife or open space. (916) 651-8597 

cwill@parks.ca.gov 

Warren Westrup 
Acquisition & Real Property Services 
(916) 653-9946 
wwest@parks .ca. gov 

Luan Aubin 
(916) 651-8573 
laubi@parks.ca.gov 

Sandy Berry 
(916) 651-7738 
sberr@parks.ca.gov 

National Historic Preservation Preserve properties that are Gene ltogawa 
Fund significant in American Office of Historic Preservation 

his tory, architecture, (916) 653-8936 
archaeology, and culture. gitog@parks.ca.gov 

Off-Highway Vehicle Fund Plan, acquire, develop, Don Fuller 
construct, maintain, OHMVR 
administrate, operate, and (916) 324-1 569 
conserve and enforce lands in dfull@parks.ca.gov 
the system. 

Recreational Trails Program Provide funds for recreational Doug Wilber 
(RTP) trails and trail-related projects. Trails Section 

(916) 651-6916 
dwilb@parks.ca.gov 

Don Fuller 
OHMVR 
(916)324-1569 
dfu ll@parks.ca.gov 

California State Parks, Planning Division. May 2002. "Chasing State and Federal Funding." (Technical Assistance series.) Sacramento, CA. 
Available at: http ://www.parks .ca.gov/pages/795/files/ chasing%20 stateo/o20ando/o20federal%20funding .pdf 
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TABLE F-1 
(Continue) 

RECREATIONAL FUNDING SOURCES 

Funds Purpose Department Contact 
Environmental Enhancement and Mitigate the environmental Doug Wilber 
Mitigation Program (EEMP) impacts of modified or new Trails Section 

pub I ic transportation faci I ities. (916) 651-6916 
dwilb@parks.ca.gov 

Transportation Enhancement Enhance transportation (e.g., Doug Wilber 
Activities for the 21st Century facilities for pedestrians and Trails Section 
(TEA-21) bicycles, acquisition of scenic (916) 651-6916 

easements, and archaeological dwilb@parks.ca.gov 
planning and research). 

National Recreation Trail Fund The California Department of Luan Aubin 
Act Parks and Recreation (916) 651-8573 

administers the federally laubin@parks.ca.gov 
funded National Recreation 
Trail Fund Act (NRTFA) grant Sandy Berry 
program. N RTFA funds (916) 651-7738 
recreational trails acquisition sberr@parks.ca.gov 
and development projects. 
Roughly $2.2 million is 
available annually with some 
matching required. 

Land and Water Conservation States, cities, counties, and State Department of Parks and 
Fund districts authorized to acquire, Recreation 

develop, operate, and Don Shapiro 
maintain park and recreation (916) 651-8575 
areas. dshap@parks.ca.gov 
$7.7 million for California, 60 
percent allotted to Southern Barbara Baker 
California (50 percent- (916) 651-7743 
reimbursement) bbaker@par ks. ca. gov 

Charlie Williard 
OGALS 
(916) 651-8597 
cwill@parks.ca.gov 

Rivers, Trails and Conservation Corridor conservation plans: National Park Service 
Assistance (RTCA) Program statewide rivers or trai Is Southern California Field Office 

assistance 570 West Avenue 26, Suite 175 
Los Angeles, CA 90065 
Phone (323) 441-211 7/9307 
Fax (323) 226-9235 
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APPENDIXG 
SAMPLE TRAIL EASEMENT 

Chapter 21 
21.11: Sample Trail Easement to Land Trust 

KARIN MARCHETTI PONTE, LAND CONSERVATION LEGAL SERVICES 

We, and , of Town of , State of , (hereinafter 
referred to as the "Grantors," which word is intended to include jointly and severally, unless the context 
clearly indicates otherwise, the above-named Grantors, their personal representatives, heirs and assigns, 
and any successors in interest to the subject premises, and their respective personal representatives, 
successors, heirs and assigns, ), 

GRANT as a gift, to LAND TRUST, a non-profit conservation organization existing under the laws of 
the State of , with a mailing address of (hereinafter 
referred to as the "HOLDER," which word shall, unless the context clearly indicates otherwise, include 
the Holder's successors and assigns), 

with QUITCLAIM COVENANT, in perpetuity, a Trail Easement pursuant to the Maine Uniform 
Conservation Easement Act at 33 M.R.S.A. Section 476 et seq., and Sections 170(h), 2031(c), 2522, and 
2055 of the Internal Revenue Code, over our land on Island, Town of 
County, Maine, described in a deed to from , dated 
, and recorded at the County Registry of Deeds at Book , Page , over the trail or trails, 
being feet in width, [[and over the beach that is accessed by said trails]] depicted in Exhibit B, 
which trails are contiguous with [[other trails on abutting parcels]] [[public roads]] [[other trail 
easements]] [[other traditional public access areas]] [[land owned by or dedicated to public use]] [[a 
public beach]]. This grant is made exclusively for conservation purposes, to wit: to provide outdoor 
recreational opportunities and education for the residents and visitors to Island, in particular along 
a traditional contiguous trail network [[and in particular to provide access to 
,]] all in accordance with the following provisions: 

TRAIL EASEMENT: Grantors, their heirs and assigns, agree to refrain from taking any action to prohibit 
or discourage or to exact a fee for pedestrian or cross country ski access over the trail easement 
established hereby. This easement should not be construed to permit mechanized or motorized equipment 
or vehicles of any nature on the Trail Easement without the express permission of Grantors, except for 
trail work by Holder and its agents or in emergency circumstances. Grantors and Holder have the right to 
require that public use is conducted in a manner that does not unreasonably disturb plant or wildlife 
habitat or the quiet use and enjoyment of nearby private property not subject to this Trail Easement. 
Grantors have the right to use the Trail Easement and to permit more intensive uses of the Trail Easement, 
such as motorized or bicycle access, provided that such use does not unreasonably interfere with the 
pedestrian uses granted hereby, and provided that more than a de minimis use of the Trail Easement for 
commercial outdoor recreation is prohibited, in accordance with Internal Revenue Code§ 203l(c). 
Grantors and Holder may agree in writing to relocate trails as necessary and convenient over time to 
preserve the accessibility or contiguity of trail networks on Island and other publicly 
accessible areas. 

[[Optional: Grantors and Holder have the right to jointly agree to limit, restrict or prohibit public use of 
the all or any part of the Trail Easement or designated alternative locations, temporarily to assure safety or 
for maintenance purposes, and indefinitely as necessary or appropriate to achieve the purposes of this 
grant and to preserve other important conservation values of the Protected Property.]] 

Grantors and Holder, and their respective heirs, successors, and assigns, claim all of the rights and 
immunities against liability for injury to the public to the fullest extent of the Jaw under Title 14 M.R.S.A. 
Section 159-A, et seq. as amended and successor provision thereof (The Maine Recreational Use Statute), 
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and under any other applicable provision of law and equity. [[Nevertheless, Holder will secure, maintain 
and provide Grantors with evidence of general liability insurance covering the trail on the Protected 
Property, and will name Grantors, as owners of the Protected Property, as co-insured.]] 

HOLDER'S RIGHTS: Holder, its authorized representatives, successors, or assigns, are granted the right 
to enter the land of Grantors described above and the trails [[and beach]] thereon, at any reasonable time 
and in any reasonable manner that is consistent with the conservation purposes hereof, including the right 
to enter over any rights-of-way pertaining to Grantors land, after making reasonable efforts to notify 
residents of said premises, for the following purposes: 

1. to monument, lay out, establish, maintain or (as limited above) to relocate a 
pedestrian trail no greater than [[ ( )]] feet in width, contiguous with trails 
on abutting properties now or hereafter established, including the right to make 
improvements to trails such as timber steps, boardwalks, railings, and bridges, barriers to 
discourage use by motorized vehicles, cairns, small signs, alterations necessary to prevent 
erosion, and to selective cut, prune and remove leaners and blowdowns to preserve safety 
and to provide scenic views. Holder has no obligation to exercise this right, and Grantors 
have a coextensive right to undertake these activities. This right may be delegated or 
assigned to another entity upon prior written notice to Grantors, their heirs and assigns. 

2. to inspect the Protected Property for violations ofthe terms of this Trail 
Easement, and to enforce the same by actions at law or in equity. 

Holder is also granted the right to assign this Trail Easement, but only to an entity that as a condition of 
transfer agrees to uphold the conservation purposes of this grant, and satisfies the requirements of Section 
170(h)(3) of the Internal Revenue Code, (or successor provisions thereof) and the requirements of Section 
476(2) of Title 33 of the Maine Revised Statutes Annotated, as amended (or successor provis ions 
thereof), and the right to its proportional share, as calculated in accordance with Federal Treasury 
Regulation 1.170-A-14(g)(6)(2), of the proceeds of any sale or taking of the premises underlying this 
Trail Easement, should this Trail Easement be extinguished, which may be accomplished only by court 
order. 

IN WITNESS WHEREOF, [[and , their spouses respectively, joining in this 
conveyance as Grantors and releasing all rights by descent or otherwise,]] have hereunto set their hands 
and seals this day of , in the year 

Signed, sealed and delivered 
in the presence of: 

ACKNOWLEDGEMENT 

HOLDER ACCEPTANCE & ACKNOWLEDGEMENT 

ATTACHED EXHIBITS 
NOTE: This model document is provided for the purpose of illustration and education and does not 
represent the variety of protection options that can be accomplished with Conservation Easements or Trail 
Easements. 
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APPENDIXH 
CONSERVATION EASEMENT TAX INFORMATION 

The information below is general information regarding dona-dons and tax deductions associated \vith trail and conservation 

easements. l Iovvever, a LlX professional should alvvays be contacted by the individual or enTity seeking a. tax deduction on a case­

by-case basis. 1he information belo\v in no way stares a trail or conservation easement \Vill be [a,'{ deductible. 

California Revenue and Taxation Code Sccdons 47.1----430.5 address types of conservation cascmcm: rax benefits available in 

California. 1 1he difrerent easement types recognized by Calli-OrnL1 ,1re defined in California Government Code, Sec don 2/255,2 

vvhich describes the purpose of conservation easements as to ''rerain land predominantly in its natural, scenic, hisrorical, agricultural, 

forested, or open-space condition." Conservation easements are further defined in Section 815.1 of the Civil Code, and open 

.space easements are also deilned in Senlon 510/5 of Lhe Civil Code. 3 An agriculwral conservation easemenL l.s ddlned ln Senion 

10211 of the Public Resources Code,'1 and granl of an open .space easemenL is discussed in Government Code 51051.5 

Land donaTions by private cnvners ofFer rhe possibiliry for a state or federaJ ra.x incendve or \Vrite-o±f. '_[he Internal Revenue 

Service (IRS) treats gifts of conservation easements in the same manner it treats other gifts of land to qualified recipients; the 

present value of the charitable (easement) gift is deducted from income. 7 'The terms of ft:deral taxes are covered under the IRS 
Internal Revenue Code (IRC) §170(h),8 vvhich sets forth the requiremems thar a. conservation ea.sement must meet to be eligible 

(i.e., charlrable) for federal income and estate ra.x deductions. In e;eneral, the IRC outlines three basic requirements that must be 

mer for .m easement w qualify for rax benefirs: 

1. A qualH-ied real property interest (a conservation e,1sement must be perpetual). For the purposes of theta_,\: code, 

rhe term, ''quaJified real propeny interesr," means a.Jiy of the follovving interests in real property: 

a. The entire interest of the donor other than the qualified mineral interest, 

b. A remainder lnleresL, or 

c. A restriction (gran red perpetuity) on the usc rha.t may he made of the real property. 

2. Granted to a qualified organi?..adon (.1 government organizaTion or public charity with conserv.ltion go.lls) 

3, Granted exclusively f(Jr comervation purposes, It must meet at least one of the fdlowing four purposes: 

a. Provides outdoor recreaTional or educaTional use for the general public 

b. Protects .1 relatively natural h.1birat of fish, wildlife, or plants, or .1 similar ecosystem 

c. Preserves open space (includlne; farmland and forest land) \vhere such preservation: 

L Provides scenic enjoymenT for rhe general public, or is pursu.mt w a cle.uly delineated federal, 

stare, or local governmental conservation policy, and 

ll. Yields "l slgnH-ic"mt public bend-it 

d. Preserves .1 historic.1lly importam land area or a certified hiswric suucture 

W6tS Annotated Cal~fornia Cor:!es. December 2005. California Revenue and Taxation Code, Sections 421-430.5. Eagan, t'-.i[\J: Thomson \Xlesr. 
Available ar: http://law.jusria.us/ california/ codes/ rtc/4 21-430.5 .hrml 

1X'6/, Annotttted California Codes. Decembt·r 2005. California Revenue and Taxation Code, St·ctions 421-430.5. Eagan, MN: 'Thomson "'\Kiesr. 

Avaib bl f· at: http:/ !law.justia.com/calit~xnia/ codes/im:kx .html 

c:,,Jifornia l)epartmem ofC:omervation. l Janmry l99.S. [)!vision of ].and R1·sources Program, fX'illiiuns Act Pmgnnn. Av,,ibhk at: http://wvV";v. 

conservation .ca. g ov/D L RP /] ca I easement_ exchanges lin dex.htm 
4 California Departmem of Conservation. 1 January 1998. Division of Land Resources Program, V7illiams Act Program. Available at: http:/ /V\'VV";V. 
conservari on .ca. gov/D L RP /] ca I ea semenr _exchanges !in dex.hrm 

\Vest's Annotater:! California Codes. December 2.005. California Revenue and Taxation Code, Sections 42 [ --430.5. Eagan, t'-.i[\J: Thomson \Xlest. 

Available ar: http:/ /law.jusria.com/ california/ codes/indt·x .hrml 

California Resourct·s Agency. June 2003. "California Agency Const·rvation Easemenrs." In CtlifVrnia EnJJironnh:'Jltttl !nfOrnwtion Catttlog. Sacra­
mento, (:A. Avaibblf. at: http:/ /gis.ca.gov/catalog!BrowseRecord.\·p[?kk.'.l OG3 

7 Byers, Elizahf"th, <md Ka.rin r'v'brchnri PontL ?.005. 1he ClmstTI'iltion /;~z;er11rnt !landboo.l:. (Sh~ond Edition.) Pagf· 83. W,uhington, DC: Land 
Tfust Alliance and Trust for Public Land. 

Depanment ofTreasury, [nternal Revenue Service. Internal Revenue Code _\1. 170. Charitable, etc., contributions and tJft.;. 2005. Available at: 
http:/ /vw,r\v.bw.cornell.edu/uscode/html/ uscode26/usc_sec_2G_ 00000 l 70----000-. hrml 
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A sample trail easement form is included in Appendix E, Sr1rnple Tnti! Easemenr Agreement. This form is only an example. Each 

form should be revised to incorporate sire-specific information and rhen reviewed by County Counsel prior w amhorizadon. 

Several categories of conservation easements are eligible 1::-Jr IRS tax deductions: 9 

1. Public recreation or education easements 

a. Public access is required. 

b. Property must have value to the public. 

7.. Significant natural hahirat casements 

a. Property must be in ol reladvely natural state. 

b. Property must exhibit one of the f(Jllovving characteristics: 

i. Rare, endangered, or threatened species must be present, or 

iL The propeny must conlribme lo the ecological viability of a park or oLher conservation area, 

or 

111. '[he property must represent a high-quality native rerresuiaJ or .1quatic ecosysrem. 

3, Open space f(Jr scenic enjoyment easements 

a. The propeny must indeed be scenic (i.e., development would impair the scenic char.:Kter of the local 

rural or urban landscape or would interfere with a scenic panoran1a from a public viewpoint), and must 

be easily seen by the public 

b. Protection of Lhe property musl yield a "signHicanL public beneilt,'' dS evidenced by such characteristics 

as: 

l. The uniqueness of the property; 

ii. The consistency of the proposed open space with federal, state, local, or private conservation 

programs in the region, including a legislatively mandated program identifying specific parcels 

il)r fulllre protection; 

iii. The inrensity of existlne; and foreseeable development in the viciniry, and the likelihood that 

development of the propeny would lead to degradation of rhe are.1; 

iv. The opportunity 1::-Jf public use or appreciation of the restricted land; 

v. The likelihood that the donee \vill acquire valuable substiture propeny or property rights; 

vi. The cost to the donee in enforcing rhe terms of the easement; and 

vii. The population density in the area. 

4. Open space pursudllL to governmental policy easements ( dlis includes idrmland and timberland) 

a. Protection of the property is "pursuant to a clearly delineated federal, stare, or local governmental 

conservation policy" (e.g., agricultural land preservation). 

b. Protection of the property must yield a significant public benefit. 

5. I--liswric value easements 

a. A "historically important ldlld area'' musl be either independently signiGcmt or deemed to conLrlbute 

to a ree;istered historic district or adjacenr to and contribudne; to rhe historic or cultural intee;rity of a 

propeny on the .N.uional Regisrer of Hiswric Places (_l\:Rl--LP). 

b. A "certified historic structure'' must be listed on the NRHP or certified by the Secretary of the Interior 

as contributing to the historic ch.:uacter of the registered historic district in vvhich it is loc.:ued. 

Northern California Regional Land ]fuse 2002. \Vcb site. Coman: ~orthcrn California Regional Land Trust, 167 East Third Avenue, Chico, 
CA 95926. Available at: http:/ /1,\'\Vw.landconservation.org 
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APPENDIX I 
ACCESSIBILITY GUIDELINES 

These accessibility guidelines are based on the Foresr Service Tnti! Accessibili~;' Guidelines. 1 As stated in the Trail Accessibility 

Guidelines "the guidelines were developed to maximize accessibility, \vhile recognizing and protecting the unique characteristics 
of the natural setting of ea.ch trail.''/ 

'Eails are nor required to be accessible. 'lhese guidelines do nor limir the Depan:mem: of Parks and RecreaTion to deviare from these 

guidelines based on specific siruations. The following four condiTions arc instances thar alknv for exceptions to rhc impknwnta-don 

of the guidelines f()r ponions of a trail in recognition of the unique and namral settings: 

• 'X1here compliance would cause substantial harm to cultural, hisroric, religious, or significant namral features 

or characLeristlu;. 

• \Xlhere compliaJlce would subsranriaJly change dw physical or recreaTional sening or the uail cl.1ss, designed 

use, or managed use of the trail or trail segment or would not be consistent vvith the applicable f(,rest bnd and 

resource management plan. 

• \'{;'here compliance \vould require construction merhods or materials thar are prohibired by federal, srate, or 

loc.1llaw, orher than srare or local law whose sole purpose is w prohibit use by persons wirh disabilities. 

• Where compliance would not be fe,1sible due to terrain or prevailing consrrucdon pr.Ktices. 

The follo\ving specifications should be followed for all new uails. ExcepTions to rhese standards should occur for portions of a 

Lrdll thaL fall under one of Lhe four exceptions lis led above. 

• Surface. '_[he trail surface shall be firm and srabk. Firm ness refers to the penetraTion of the surface rh.lt occurs 

vvhen 1::-Jrce is applied; 1::-Jr example, \vhen stepped orL On the other hand, stability refers to the displacement of 

the surface vvhen a mrning motion is applied to the surface, such as the nvisting of a foot. 

• Clear Tread\Vidth. Tread vvidth rd-ers to the path or visible rrall surface perpendicular to rhe direction of travel. 

'[he clear uead \vidrh of the uail is rhe \vidrh of the useable uail tread, measured perpendicular w rhe direcdon 

of uavel and on or parallel to the surface of the useable trail tread. The clear tread width of rhe trail should be 

a minimum of 36 inches. 

• Openings. This specification addresses openings in trail spaces. Openings in trail surfaces shall be of a size that 

does nol permlL passage of a (l5-inch-dlameler sphere. ElongaLed openings shall be placed so thaL Lhe long 

dimension is perpendicular or diagonal m rhe dominant direction of travel. 

• Protruding Ohjects. This specification addresses those with visual impairments. Protruding objects on trails 

shall comply wirh ADAAG (Americans wirh Disabilities Act Accessibiliry Guidelines) 1.1" 1 and shall have 80 
inches minimum clea.x head room. 

• Tread Obstacles. Examples of uead obsracles include tree roms, rocks, brush, dcnvned trees, or branches 

projecTing from rhe trail. Where tread obstacles exist, rhey shall not exceed 7. inches high maximum. 

• Passit1g Space. 'This specification allows people who use vvheelchairs to pass other hikers ea.sily. \XIhere the 

clear tread width of the trail is less than 60 inches, passing spaces shall be provided at imervals of 1,000 feet 

U.S. Forf·st Service. 5 May ?.005. Draft {j\'])A l'lnPstServicr 1f.ail Accessibility Guir:!rlinr•s. Av,,ibhk <1t: http://\'\'"\>Vw.kfed.us/recre<1tion/prograJm/ 

acccssi bility/ 

.S. Forest Service. 5 May 2005. Dmfr USDA Forest Semice Hail Aaessibility GuVklines. Available at: http://"""'""vJS.fed.us/rccrcation/programs/ 
accessibility 

Appendix I I Accessibility Guidelines I -1 



I -2 

• 

ma.,'Cimum. Passine: spaces shall be either a 60-inch minimum by 60-inch minimum space, or an intersection of 

nvo v,ralking surf:~ces rhat provide a 'l:.shaped sp.Ke complying \Vith ADAAG 4.2.3, provided rhat rhe arms and 

stem of the T-shaped space extend at least 48 inches beyond the intersection. 

Slopes. This specification addresses two slopes thar axe crucial elements w people with mobility impajrmems . 

• 
• 

Outslope. 1he outslope should not exceed 5 percenc 
Trail Grade. 1he grade of the lrail segmenLs should comply with one or more of lhe provisions of this 

section. No more rhan 30 percent of the total trail kngth shall exceed a grade of 8 percent. 

• Tr.1il gr.1de should be 5 percent or less fOr "my dist.:mce. 
• Trail grade should be 8 percent maximum f(,r 200 feet ma.ximum. Resting intervals complying 

with ADAAG 16.2.8 shall be provided at disrances no greater than 200 feet aparr. 

• Trail grade should be 10 percent maximum fOr 30 feel maximum. Resting intervals complying 
with ADi\ ... i\G 16.2.8 shall be provided at disrances no e:reater than 30 feet apart. 

• 'JJ:ail grade should be 12.5 percent maximum for 10 feer maximum. Resting intervals complying 

vvith ADAAG 16.2.8 shall be provided at distances no greater than 10 1:eet apart. 

• Resting Intervals. Resting interva.Js shall be GO inches minimum in length, shall have a vvidth ar least a.<; wide a.<; 

the ¥videsr portion of the trail see:ment leadine: to the restine; interval, and have a slope not exceedine: 5 percent 
in dllY direction. 

• Edge Protection. Where edge protection ls provided along "l tr"1il, the edge protection shall have "l height of 3 
inches minimum. 

• Signs. Nnvly consLrucLed ~md altered lrails and Lrall segments complying wllh ADAAG 16.2 shdll be designated 
with a wheelchair symbol at the rrallhead and at all desie:nared access points. Sie;ns idenrH)line; accessible trail 

segmenrs sha.Jl include rhe wraJ distance of the accessible segment and the location of rhe first point of departure 

from the technical provisions. 
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APPENDIX} 
DESIGN SPECIFICATIONS 

FIGURES 

J -1 Swne Seeps 
J -2 Timber Steps 
]-3 Bridge 
]-4- Puncheon 
J-5 Metal Culvert 
J -G Underdr.1i n 

]-7 Rock Spillway 
J -8 Rock Spillw,ly with Culvert 
]-9 Swne Reraining Wall 
j-1 0 Derail of Stone Retaining Wall 
J-11 H-Beam Wall! 
j-12 ll-Ile.1m Wall2 
j-1.3 '1!-ailhead Design 
J -14 Tr.1il Crossing at Intersection 
J-15 Trail Crossing at Mid-block 
]-16 Culvert Undncrossing 
J-1/ Automobile Parking 
]-18 Automobile and Equestria.Ji Tl·ailer Parking 
j-19 Loop '1\u·naround Parking 
J -20 Restroom vvith Hook-ups 
J-21 Com posting Restroom 
]-77 Typical Trail Fencing 
J -23 Trail Residential Sig:hdines 
]-24 Drinking Founrajn-=-' 
j-25 Bicycle Rack 
J -26 Ha;td Pump 
J-27 Hitching Posr 
]-7.8 'fimhcr Kissing Care \Vith Wheelchair Accessibility 
J-29 Chicane for Wheelchair Accessibility 
]-30 Horse-frlendlv Foresl Road Closure Gale \VlLh Horse ~md \'{lheelchair Accesslbillly 
J-.31 Horse Care ,;ith \Vhcdchair Accessibility . 
J-32 V Horse G,ue with \Xlheelchair Accessibility 
J -3 3 Kiosk Level One Trailhead 
]-:J'+ Kiosk Lcvcl'Thrcc 
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IN8TALLA110N OF STONE 8TEP8 

11-E STONES IN STONE STEPS ARE t£l.O IN PlACE BY GRAVITY. TO HAVE ENOUGH WEIGHT TO BE EFFECTIVE. EACH STONE SHOLU) HAVE MORE THAN 
ENOUGH HEIGHT TO CREATE A STEP OF THE NEEDED HEIGHT, SHOULD BE AT LEAST TWICE AS DEEP AS THE HEIGHT OF THE STEP, AND SHOULD BE 
FIRM.. Y ANCHORED IN UNDISTURBED SOIL (OR HIGHI.. Y COMPACTED FR.l). THE BEST STONES FOR STEPS HAVE A FAIRLY FLAT TOP AND A REASONABLY 
FLAT FACE, AND ARE HEAVY ENOUGH THAT TWO OR MORE PEOPLE ARE NEEDED TO UFT OR MOVE THEM. 

WHEN MORE THAN ONE STONE IS NEEDED TO MAKE ONE STEP, THE STONES SHOULD ABliT EACH OTHER FIRM.. Y SO THAT CRUSHER FINES CANNOT 
WASH OUT THROUGH CRACKS BETWEEN THE STONES. 

OPTliiUIII PLAC911!NT 
STONES ARE SET WELL INTO UNDISTURBED OR WELL COMPACTED SOIL. NO FUS ARE 
NEEDED, MINIMAL EARTH MOVEMENT, GOOD DRAINAGE OFF THE SIDES OF THE STEP, 
LEAST AMOUNT OF WORK. THIS IS THE MOST NAT~ PlACEMENT FOR STONE STEPS. 

BACK EDGE OF STEP ALIGNS WITH 
ORIGINAL GRADE WHERE FEASBLE \ ,_. 

~·==~~ WHERE FEASIBLE --.......... :;·:!!'t; 
SPACING OF S'TB'S 

STEPS MUST BE EVENLY SPACED IN 
ORDER TO BE COMFORTABLE TO USE 

::::~~~~~~~--~~-------::~~~S:c:ON::ESFORSTEPSSHOULDBE 

NOTE: 
NOT FOR USE ON ADA 
COfvFLIANT TRAILS. 

LARGE ENOUGH TO BURY MORE 
THAN 113 OF THE STONE. THE 
IRREGULAR SlOES OF STONES 
CAN BE BURIED 

LANDING LENGTH BETWEEN STEPS 
SHOULD BE A MINIMUM OF 6' TO 
ACCOMOOATE EQUESTRIANS 

GRADES ON CRUSHER FINES 
SURFACES BETWEEN STEPS~ 8' 
APART SHOULD NOT EXCEED 3 • 4% 

SOURCE: Adapted by the Da ngermond Gro up from Troy Scott Parker's Natural Surface Trails by Design. 
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INSTALLATlON OF TIMBER STEPS 

USE PRESSURE-TREATED LANDSCAPE TIMBERS WHICH HAVE A ROUGH-SAWN FINISH. FOR AESTHETICS, AVOID PRESSURE TREATMENTS THAT 
PERFORATE THE WOOD WITH HUNDREDS OF SMALL SLITS. TYPICALLY, THE TIMBER USED FOR EACH STEP SHOULD BE AT LEAST 2'WIDER THAN 
THE TRAIL SO THAT THE TIMBER CAN FULLY RETAIN THE CRUSHER FINES ABOVE THE STEP. 

SINCE TIMBER IS NOT HEAVY ENOUGH TO HOLD ITSELF IN PlACE, TI-£Y ARE HELD IN PlACE BY 2' LONG SECTIONS OF REBAR DRIVEN STRAIGHT 
1~0 THE GROUND, ONE AT EACH END. DRIVING THE REBAR CAN BE DIFFICULT OR IMPOSSIBLE IN ROCKY SOIL IF THE REBAR BENDS AFTER IT IS 
SIGNIA~Y IN THE GROUND, SAW OFF THE UNDRIVEN PART RATHER THAN BEND IT OVER 

OP1111UII PLA~ 
TIMBER IS SET WEll INTO THE GROUND, NO FILLS NECESSARY, 
MINIMAL EARTH MOVEME~. LEAST AMOUNT OF WORK. DRAINAGE 
WILL MOSTLY FOLLOW THE TRAL OVER THE STEP. 

BACK EDGE OF STEP 
ALIGNS WITH ORIGINAL 

GRADE WHERE FEASIBLE 

SPACING OF STEPS 

/ 

NOT!: 
NOT FOR USE ON ADA 
COMPLIANT TRALS. 

/ 

2' LONG REBAR 
ANCHOR 

THE BOTIOM STEP SHOULD BE 
LOCATED SUCH THAT THE 
APPROACH TO IT IS LEVEL OR 
CANNOT WASH OUT 

>::::_TIMBER STEPS-
DO NOT USE ROUND 
TIMBERS 

TIMBER 

REBAR~ 
ANCHOR ~ 

N.T.S 

STEPS SHOLA..D BE SPACED 
TO FIT THE HILLS DE AS 
NEEDED, KEEPING EACH 
STEP ON THE SAME SPACING 
PATTERN. FOR EQUESTRIAN 
USE, LANDINGS SHOULD BE 
A MINIMUM OF 6' LONG. 
FOR EQUESTRIAN USES. 

SOURCE: Adapted by the Dangermond Group from Troy Scott Parker's Natural Surface Trails by Design. 

Figure J-2 
Timber Steps 
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J-4 

6' 6'~'MAX. 

HANDRAIL 

SAFETY RAILS SHALL BE BOLTED ONTO INSIDE OF STRUCnJRE 
TO PREVENT A 4' SPHERE FROM PASSING THROUGH. SAFETY 
RAIL SYSTEM SHALL BE DESIGNED FORAN INFILL LOADING OF 
200 POUNDS APPLIED HORIZONTALLY AT RIGHT ANGLES, TO A 
ONE SQUARE FOOT AREA AT ANY POINT IN THE SYSTEM. 

TO MINIMIZE THE VISUAL PORTION OF END PIERS, LOCATE THEM AS HIGH 
AS POSSIBLE ON THE WALLS OF THE CHANNEL. THIS ALSO MINIMIZES THE 
OBSTRUCTION OF THE CHANNEL FOR WATER, WILDLIFE, ETC. 

ELEVATIONS 

DECKING SPACE 3/16" BETWEEN PLANKS 

/ AI 

CAST IN PLACE CONCRETE END 
PIER WITH SIMPSON 
HARDWARE OR SIMILAR FOR 
ANCHORING STRINGER TO 
PIER. PIER TO BE ENGINEERED 
TO MEET SITE REQUIREMENT'S. 

I 
STRINGER~ 

I 1- ·r ~~ 

I I I 
I I I I -BLOCKING I I I I 
I I I I 
II- .l. .1. 

L 
i------1 

'-
LJ 

] 
HANDRAILJ 

TYP, BOTH SIDES 

PLAN 

HANDRAIL DETAIL 

HANDRAIL TOBEATTACHED 
TO INSIDE OF POSTS. 
ELEVATE TOP OF RAIL 2' 
ABOVE TOP OF POST WILAG 
BOLTS WIWASHER. COUNTER 
SINK BOLT HEADS. 

2'X6' WEATHER RESISTANT 
HARDWOOD (I.E. CEDAR) S4S 
(SURFACED ON 4 SIDES) 
WIEDGES EASED TO A RADIUS 
OF 1"- THE RAIL SHALL BE 
SANDED SMOOTH & COATED 
W/A MINIMUM OF 2 COATS OF 
LINSEED OIL. 

*'*IMPORTANT NOTE*'* 
THIS DRAWING IS CONCEPnJAL ONLY 
CONSULT WITH ENGINEERS FOR 
SPECIFICATIONS. 
PLANS OF 9JCHA C1STANCE MUST BE APPROVED BY 
LOS ANGELES COUNTY BUIWNG AND SAFETY 

7 
POST 

POST 

SECTION A-A 

NOTE: RAILS SHOULD BE 
SPACED TO PREVENT A 4' 
SPHERE FROM PASSING 
BETWEEN THE RAILS. 

SOURCE: Adapted by the Dangermond Group from Troy Scott Parker's Natural Surface Trails by Design. 

Appendix J I Design Specifications 

RAIL SPACING MUST 
CONFORM TO 
BOCA OR AASHTO STANDARDS 

FigureJ-3 
Bridge 



2~xs~x56" 

DECKING 

END PIER DIETAIL 

2" X4~ RAIL 
;--­

lr ! 1 

2" X4= RAIL 

DECKING 

STRINGER I 

CAST IN PLACE 
CONCRETE PIER 

--;=_-=---_--

~~~~~~~~~~~~~. ?:"~~G~~~~ ~~~,.:B::~::~~;;;·=,:+:J/11 
2" X 4" STRINGER 

N.T.S 

NOTE: 

'L-~--" 

c_7:::CAST IN~ 
CONCRETE END 

PIERS WITH SIMPSON 
HARDWARE OR SIMILAR 

FOR ANCHORING 
STRINGER TO PIER 

AL-;-EF<r~N \IE ALIG0'·,~E:·ns FJ A\IO:l; BCGGY AF\EAS S~c:__::_o SE 
?0'_'GI-F \·v·-·~RE EVER ?CSS:I:!~_E ~;SE ,)F ?LJ~JCHEC< ~,1/\f 
?F(,,; :IRF FF~F"</,.1 C? STA'T \/VFT: 1~1NI) ?F"<'v: .-;-::; /'.'~~ S·-·0lJI I) 

~E USE[, ,)I'JU WHE?E i\L~E?C</\~~·;ES i\q~ ~~0~ FEASII:!~_E 

~UI'JC'HE0~~? ?1-10'_ ~-~ I'J0T BE ~;SE~ \\1-iEq~ THE?E IS FI_,)W~~G 
Vv'A-;"E'< DE'::"E;;, ;-HA;,, 4'' 01_1:;.1;,;(_, VV'::·;- SEi'SC;·6 f):_>,'_:'~E'J~I~C: 

SHCCCL0 c;o r C::YCE:':L' 50 FC::E r ::·< LC::NGT H 

H:'::'JHT CF ~:CCV IrK~ ~::;ccf!FACE i'BCVE AC._IACE:·<r :C~O:LNv'A-; d\ 
Sl_lf?FACC 1-NW f?EliUIPE PAILI~Il~ ("'::P AUA; 

/>---- DEBRIS FROM 
_::~- EXPANSION GAP 

1~ EXPANSION 
GAP 

CONCRETE END PIER 

AppendixJ 

Figure J -4 
Puncheon 
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J-6 

Rendering RIP RAP 

ROCKS 
LARGE AGGREGATE 

Cross Section 

SOURCE: Adapted by 
ce Trails by Oe!ssii,g~n~-----FF~igu;;reJJ-=5-5 T

n~~::::k~'~sN~a:tur:,:ai_:Su~rf-a --- Metal Culvert 
Troy Scott Par er d Group from the Dangermo n 
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SECTION A-A 

I 
I 
I 

B'--J 

I I I 
I I I 
I I I 

B I I I B' 

' 

lrt t-A ' 

UPHILL 

I I I 
I til I 
I I I I 

L - -1 -i.j ~ - - _j 

: lrl : 

DRAIN PIPE 
LENGTH -WIDTH 
OF TRAIL TREAD 

I lrl : 
: lrl : 
I I I I 

12" MI~IMUM 

DOWNHILl 

ARMORED SPILLWAY­
LENGTH VARIES. 
REFER TO ROCK 
SPILLWAY DETAIL 

! 

PLAN VIEW 

I 
UNE "liRENCH WITH 

FILTER ROC/<S: 
GEOTpliLE BEFORE 
PLACING ROCK 

USE CLEAN, DURABLE ROCK 
BE1WEEN 318" AND 51~" IN 

DIAMETER 

I 

4" TO 6" DIA~ETER~=j~~~~~~~~~~~i---~---r-
PERFORATED 
DRAI~ PIPE 

B 
ELEVATION 

SECTION 8-B 

SOURCE: Adapted by the Dangermond Group from Troy Scott Parker 's Natural Surface Trails by Design. 

I 
I 
B' 

FigureJ-6 
Underdrain 
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TRAIL<t_ 

REINFORCE FLOW LINE 
ON TRAIL SURFACE WITH 
SOIL CEMENT OR SIMILAR 

-·- --.... .. ...__ 
............... ......_ .. ____ _ 

PLAN VIEW 

MINIMUM 

LENGTH VARIES 

121N. 
MINIMUM 
DEPTH 

ORIGINAL 

TOE OF 
SPILLWAY 

TYPICAL CROSS SECTION 
DRAINAGE DIP OR CROSS DRAINAGE 

SOURCE: Adapted by the Dangermond Group from Troy Scott Parker's Natural Surface Trails by Design. 
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FigureJ-7 
Rock Spillway 



21N.TO 
61N.DEPTH 

41N. TO 61N. 
DIAMETER 
CULVERT 

N.T.S 

SPILLWAY ROCKS 
35 LB. MIN. 

N.T.S 

EDGE ROCK 
GROUND SLOPE TO 
SIDE OF SPILLWAY­
LINE WITH ROCKS 

12M IN. 
MINIMUM 
DEPTH 

BENCH FOR 
TOE OF 
SPILLWAY 

TYPICAL CULVERT 
CROSS SECTION 

CULVERT DIAMETER VARIES 
BASED ON FLOW CALCULATION 

ELEVATION B-B 

GRADE SLOPE TO SIDE 
OF SPILLWAY LINED 
WITH ROCKS 

SOURCE: Adapted by the Dangermond Group from Troy Scott Parker's Natural Surface Trails by Design. 

FigureJ-8 
Rock Spillway with Culvert 
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Rendering 

Cross Section 

KEYS TO ROCK WALL CONSTRUCTION 

• INSLOPE THE FOUNDATION 
• PLACE THE LARGEST OF ROCKS ON THE BOTTOM 
• BUILD IN TIERS WHENEVER POSSIBLE 
• WORK FROM THE LOW END OF THE FOUNDATION TOWARD THE HIGH END 
• BUTT THE BEGINNING OF THE WALL AGAINST A BOULDER, A ROCK 

OUTCROPPING, OR OTHER ANCHOR 
• MATCH THE FACES OF THE ROCKS 
• ESTABLISH CONTACT POINTS BETWEEN EACH PAIR OF ROCKS 
• PLACE WEDGES ONLY IN THE INSIDE FACE OF A WALL, NOT THE OUTSIDE FACE 
• ROCKS IN EACH TIER SHOULD "BREAK THE JOINTS" BETWEEN THE ROCKS IN 

THE TEIR IMMEDIATELY BELOW 
• USE SMALL STONES OR CRUSHED ROCK TO FILL BEHIND THE RISING WALL, AND 

PACK ROCK INTO ALL THE VOIDS IN THE BACK OF THE WALL 
• LAY A FINAL TIER OF CAPSTONES OF A SIZE THAT WILL NOT BE EASILY 

DISLODGED 

J -1 0 Appendix J I Design Specifications 

Figure J-9 
Stone Retaining Wall 



EACH STONE 
SHOULD BE 
PLACED WITH ITS 
CENTER OF MASS AS 
LOW AS POSSIBLE. 
THIS PRACTICE GIVES 
THE WALL BOTH 
STRUCTURAL AND 
AESTHETIC 
STABILITY. 

THE TOP COURSE 
SHOULD BE 
CAPPED WITH 
RELATIVELY 
LARGER STONES 
TO HELP HOLD 
LOWER STONES IN 
PLACE. 

BOTH LARGE AND 
SMALL STONES 
SHOULD BE 
DISTRIBUTED 
THROUGHOUT THE 
FACE OF THE 
WALL. DO NOT 
CONCENTRATE 
LARGE STONES 
AT THE BOTTOM. 

WALLS DO NOT NEED 
TO BE COURSED. 
OCCASIONAL 
DIAGONALS IN 
STONES INCREASE 
THE DYNAMIC 
AESTHETICS 
OF THE WALL. 

STONES SHOULD BE 
LAID AS LEVEL AS 
POSSIBLE EVEN 
WHEN THE GROUND 
SLOPES BENEATH 
THE WALL. 

SOURCE: Adapted by the Dangermond Group from Troy Scott Parker's Natural Surface Trails by Design. 

FigureJ-10 
Detail of Stone Retaining Wall 
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STEP I -
INSTALL REBAR ROD 

/IIIli ~lllf. '711 
DRIVE 1"X48" -----!:I-

REBAR ROD TO ~ 
GROUND LEVEL ~ 

60 DEGREE------
POINT ON TIP 

STEP II· 
INSTALL 
"H" POSTS 

"H" BEAM 
X-SECTION 

STEP Ill-
INSTALL "H" POSTS 
AND WALL TIMBERS 
(2 X 6 TREATED) 

:o: 
I I 
I I 
I I 
I I 

:o: 
I I 

SOIL 

t-··-~ -t 

-r 
...!.. 
+ ..,. ...!.. 

+ 
N 

1" REBAR OR 3/4" X 24" +/­
PIPE EITHER DRILLED 
OR DRIVEN TO 12" +/-

SIDE VIEW 

T 

'41 
I 
I 

0: 
I 
I 
I 
I 
I 

ROCK 

ROCK 

SOURCE: Adapted by the Dangermond Group from Troy Scott Parker's Natural Surface Trails by Design. 
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FigureJ-11 
H-Bearu Wall1 



STEP IV· 
INSTAU ANCHORS 
AND BACKFILL 

DUCK BILL EARTH 
ANCHOR, SB-88 

SOIL 

STEPV· 
INSTALL CAPS 

AFTER 
LOAD 

LOCKING 

1.12" X 6'- 0" GALV. 
AU THREAD 

TOE EMBEDMENT 
AS REQUIRED 

SELF-TAPPING 1/4" X 1" 
METAL SCREW INTO POST 
BOTH SIDES (lYP.) 

*HEIGHT OF RETAINING WALL SHOULD NOT EXCEED 3'-0" 
WITHOUT ENGINEERING, PER BUILDING & SAFETY. 

SOUR CE: Ada pted by the Da nger mond Gro up from Troy Scott Parker's Natural Surface Trails by Design. 

12" EARTH FILL 

Figurej-12 
H-Beatn Wal12 
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DRINKING 
FOUNTAIN 

NATIVE 
VEGETATION '\_ 

RELOCATED, "'\ 
BOULDERS 

l OJ 
~ 

CRUSHER FINES 
PAVING OR OTHER 

ACCESSIBLE SURFACE 

ORIENT INTERPRETIVE PANELS 
HORIZONTALLY OR VERTICALLY 

SEE SIGNAGE SECTION FOR DETAILS 

J -14 Appendix J I Design Specifications 

. . 

l 

0 

DIRECTIONAL 
SIGNAGE 

) 
J 
~ 

0 
) 

~) 
~ 

0 
) 

~) 

Figurej-13 
Trailhead. Design 



II -· 
DISTANCE LOCATION ~ :;::::, 
BASED ON SPEED OF 

APPROACHING 
TRAFFIC 

NOTE: 
BARRIERS SUCH AS 

BOLLARDS, LOGS OR 
GATES MAY BE PLACED AT 

TRAIL ENTRANCES TO 
PREVENT ENTRY BY 

MOTOR VEHICLES. 

T 

!J POWERED CROSSING \ r BUTION TO ACTIVATE SOLAR 

1-1-F====="====>i~ FLASHER, TYPICAL OF_2 __ 

! =:=.. ./SIGN POST, 

\ 

PUIHBVrTOIITO ~. • 

.....,.., / TYPICAL 

\ (j"Jf-~ ---100' ----,1'~ ~' 

~----- CLASS I BIKEWAY ' ~ ! 
1 ;:::::=--------------_-;:E~~5~;E=S;;;;;T~R;IA;N;~,;-;~~~~~;7,.~~N=G" =-:;:T~RA~I~L~~ff/~1::rv;:1~r~,rr ~8-:-~---~-T~RA~~~L~S;IG;N~~O;PT~I~O-~N-AL~~: ::::_ 

~y ~::;~ / •ft ~ IITOP "NO MOTOR VEHICLES" _/ 

V ,.. VERTICAL AND HORIZONTAL 

PATH SHOULD _/ A= ~::::!: SEPARATION REQUIRED BETWEEN 
o ROADS AND TRAIL TYPES 

BE LOCATED AT BUSHHAMMER ~ o 

LEA!~~~~~~~~~ I = 1"' DISTANCE LOCATION 
REACHING THE ROAD BASED ON SPEED OF 

PARKING 
RESTRICTED FOR A 

SPECIFIED DISTANCE 
TO IMPROVE SIGHT 

DISTANCE 

APPROACHING 
r:;;:l TRAFFIC 

EJ 

SOLRCE:Adapted by the Dangermond Croup from Troy Scott Parker's Natural Surface Trails by Design. 

Figure J-14 
Trail Crossing at Intersection 
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NOTE: 
BARRIERS SUCH AS 

BOLLARDS, LOGS OR 
GATES MAY BE PLACED AT 

TRAIL ENTRANCES TO 
PREVENT ENTRY BY 

MOTOR VEHICLES. 

DISTANCE LOCATION 
BASED ON SPEED OF 

APPROACHING 
TRAFFIC 

-!)< 100'---.,11 

o/ 
PATH SHOULD 

BE LOCATED AT 
90 DEGREES TO 
ROAD FROM AT 

LEAST 100' BEFORE 
REACHING THE ROAD 

PARKING 
RESTRICTED FOR A 

SPECIFIED DISTANCE 
TO IMPROVE SIGHT 

DISTANCE 

,IW.L 
liN IX 

BUSH HAMMER 

BUTTON TO ACTIVATE SOLAR 
POWERED CROSSING 

--""""""- FLASHER, TYPICAL OF 2 

~ /SIGN POST, 
~ TYPICAL 

TRAIL SIGN OPTIONAL: 
"NO MOTOR VEHICLES" 

VERTICAL AND HORIZONTAL 
SEPARATION REQUIRED 
BETWEEN TRAIL TYPES 

DISTANCE LOCATION 
BASED ON SPEED OF 
APPROACHING 
TRAFFIC 

SOlRCE: Adapted by the lllngermond O"oup from Troy Scott Parker's Natura/ Surface Trails by Design. 
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FigureJ-15 
Trail Crossing at Mid-block 



CULVERT UMlERCROSSINGS CAN BE USED WHERE AT -GRADE 
CROSSINGS ARE NOT SAFE AND WHERE OVERPASSES ARE NOT 
PRACTICAL. 

ROADWAY 

..J(iOQ O() OQOQOQOQOQOQO QO()OQO()O()OQ OQOQO() O()O QOQ O()OQOQOQOQO() OQOQ OQOQO() OQOQOQOQOC)G 
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o
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o
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o
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o
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9

o
9

o 9 o
9

o
9

o
9

o
9

o 9 o
9

o, 

~$&1 II I I I II I I I I I I I I ~~ 

'71~ - 1 ,-.,lllmllJmill-~ o;,:j . ' : ' : ,;. [ ~-

... If uo~/ ' ~w .t " 
,E ~ - ~ . ~ ,,y fl . A~ . ~ 

'::1 \JJ' ~ 
- __ 1 o\ ~ ·' ' 

~~~\,.\ ,. l .cu::~ 
J!f I I ~~ I I I I I ;!;1 

": IEI II:=l iEli EIIEIIEII ~T~Eft:k'lf 
ll , W.)1 ' :='11 R ii=1 1~ '""1 1~ I 'I I ~ 

N.T.S 

- [" '" ;='1. 

}1------ 12' MIN. WIDTH- --- -}' 

Ill 

CULVERT UNDERCROSSINGS SHOUlD BE UT AT 12 
TO 15 FOOT EVENLY SPACED IIITERVALS WITH 
VANDAL-RESISTANT CAGED LIGHTS, WITH THE FIRST 
LIGHT SET BACK A MININUM OF 5 FEET FROM 
CULVERT ENTRANCES. LIGHTS SHOULD BE 
INSTALLED IN TOP CENTER OF CULVERT. SOLAR 
POWERED LIGHTS SHOULD BE USED WHERE 
ELECTRICITY IS NOT PRACTICAL. 

5' 
MIN. 

CULVERT LIGHT FIXTURE SPACING SECTION 

ROADWAY 

1Z - 15' .:t. 12'-15' ~ 
\_ CULVERT MfN. 

LIGHT FIXT\JRE 

L CULVERT LENGTH VARIES WITH ROAD WIDTH _J 

SO UR CE: Adapted by the Da ngermond G ro up from Troy Scott Parker's Natural Su rface Trails by Design. 

Figure J -16 
Culvert Undercrossing 
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6' BARBED WIRE 
CATTLE FENCE 

NOTE: 
USE BOLLARDS AS NEEDED TO PREVENT MOTORIZED 
VEHICLES ENTRANCE ONTO TRAILS , SPACE BOLLARDS 
PER ADA STANDARDS . 

PROVIDE TRASH CANS AND TRASH ENCLOSURE 
(LOCKABLE). 

6' CATTLE FENCE 
NO CLIMB TYPICAL 

,.-------'.,__ 6' WIDE 
PEDESTRIAN 
WALKWAY MIN . 

.....--.. 
) 
) 

26' MIN. PER 
FIRE CODE 

N.T.S. 

SOURCE: Adapted by the Dangermond Group from Troy Scott Parker's Natural Surface Trails by Design. 
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Figure J-17 
Automobile Parking 



6' BARBED WIRE 
CATTLE FENCE 

NOTE: 

(~ 
l 0) 

'-,__/) 

USE BOLLARDS AS NEEDED TO PREVENT MOTORIZED 
VEHICLES ENTRANCE ONTO TRAILS, SPACE BOLLARDS 
PER ADA STANDARDS. 

PROVIDE TRASH CANS AND TRASH ENCLOSURE 
(LOCKABLE). 

STACKED PARKING: 
EQUESlRIAN RIGS VARY FROM A SMALL TRUCK Wllti A 
1-HORSE TRAILER TO A LARGE RECREATIONAL VEHICLE 
PULLING A 4-HORSE TRAILER. A CIRCULAR CONFIGURATION 
PROVIDES FOR PULL-THROUGH SPACES FOR THE SMALLER 
RIGS IN lttE CENTER AND STACKED PARKINGAROUf'«>THE 
PERNETER ALLOWING THE FIRST RIG TO ARRIVE TO PULL TO 
THE FAR END OF THE CIRCLE. WITH H£ NEXT RIG PULLING 
BEHIIID . EQUESTRIANS SHOULD BE ISOLATED FROM ALJTOS 
AND THE PARKING SURFACE SHOULD IIICORPORATE SOFT, 
NATURAL MATERIALS SUCH AS ROAD BASE ON NATIVE SOL 

26'MIII.PER 
F~ECOOE 

N.T.S. 

SOURCE: Adapted by the Dangermo nd Group fro m Troy Scott Parker's Natural Surface Trails by Design. 

FigureJ-18 
Automobile and. Equestrian Pat"king 
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Trail access point 

Non-Equestrian 
parking 

\Nheel stops 
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251! radius 

70 ft radius 

Equestrian pullthrough 
parking space 

FigureJ-19 
Loop Turnaround Parking 



A PLUMBED RESTROOM MAY ONLY BE CONSTRUCTED 
WHERE WATER AND SEWER CONNECTIONS ARE AVAILABLE 
AND WHERE WEEKLY MAINTENANCE IS AVAILABLE. 

REST ROOMS SHOULD BE CONSTRUCTED WITH ACCESS 
FROM TRAIL AND PARKINGAREASAT 5% MAXIMUM GRADE. 

THE DIMENSIONS AND LAYOUT ARE TYPICAL AND AMERICAN 
WITH DISABIUTIES ACT (ADA) COMPLIANT. 

NOTE: CONSULT WI1H LICENSED 
DESIGN PROFESSIONAL AND 
OBTAIN PLAN APPROVAL FROM 
LOS ANGELES COUNTY BUILDING 
AND SAFETY DEPARTMENT 

ROOFING CHOICES & OPTIONAL EXTERIORS 

WOOD OR FIBER 
LAP SIDING 

srucco 
EXTERIOR 

SIMU.ATED 
STONE 
VEtEER 

SOURCE: Romtec. 2008. Restroom Drawing. Roseburg. OR. 

SIDE VIEW 

5' DIA. 

FLOOR PLAN 

.----~1'·1~··-----.., 
r-____________ T ______ ______ -l 

i 
I 

i 
! 
i 

________ j 

FRONT VIEW 

5' DIA . 

FigureJ-20 
ResUootn with Hook-ups 
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A PLUMBED RESTROOM MAY ONLY BE CONSTRUCTED 
WHERE WATER AND SEWER CONNECTIONS ARE AVAILABLE 
AND WHERE WEEKLY MAINTENANCE IS AVAILABLE. 

RESTROOMS SHOULD BE CONSTRUCTED WITH ACCESS 
FROM TRAIL AND PARKING AREAS AT 5% MAXIMUM GRADE. 

THE DIMENSIONS AND LAYOUT ARE TYPICAL AND AMERICAN 
WITH DISABILITIES ACT (ADA) COMPLIANT. 

NOTE: CONSULT WITH LICENSED 
DESIGN PROFESSIONAL AND 
OBTAIN PLAN APPROVAL FROM 
LOS ANGELES COUNTY BUILDING 
AND SAFETY DEPARTMENT 

ROOANG CtiOICES & OPTIONAL EXTEUORS 

WOOil OR Fl8ER 
LAP SlDING 

STUCCO 
EXTERIOR 

SIMU!AlED 
STONE 
VENEER 

SOURCE: Romtec. 2008. Restroom Drawing. Roseburg, OR. 
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SIDE VIEW 

FLOOR PlAN 

r----1'·1~··-----, 

77111"CIA. 

FRONT VIEW 

Figurej-21 
Cotnposting Restroom 



4' X 4' WOOO POST 

.. 
r-~~~~~~~~~~~~ 

"' t 

I'RONTVEW 

2' X a' W00C RAIL. 
TYPICAL 

GALVANIZED PIPE--- • ... ·.· :, ; . 
SET IN CONCRETE . 
FOOTER, TYPICAL 

NOTE: ALL WOOD SHALL BE PRESSURE-TREATED AND 
CONSISTENT WITH LOS ANGELES COUNTY BUILDING CODE 

GALVANIZED ~ METAL S'TRAP 
SPOT WElDED 

TOP08T 

RCT!QN B8 !!ECTIO!I BB 

~=p~ ,--~~~~-
GALVANIZED PIPE COUNTERSINK SCREW 

SECTtON CC r-f-------4F--t-. HCTJON CC 

It GALVANIZED PIPE 
(SET IN CONCREtE 
FOOTER, TYPICAL) 

HCTJON.Y. 

GALVANIZED 
WMI-ER 
I:WlO RAIL TO 
STRADDLE 
FENCEPOST 

/

SCREW HORIZONTAL 
GALVANIZED l RAILS TO FENCE PO&'TS-

WASHI!R COUNTERSINK SCREW 

--~=t=m FENCEPOST 

1i' GALVANIZED PIPE 
SET IN CONCRETE 
FOOTER, TYPICAL 

•!WTJO!!cc 

Figurej-22 
Typical Trail Fencing 
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VISUAL BARRIER: 

N.T.S 

TREES OR 
SHRUBS 

:e. \ ~c\lf~..i ;t\1' \._lt!--~\;lU._ 
s\.9--------- ---- --

PROPERTY LINE 

' SECOND 
STORY 
WINDOW 

--#------ 25' ____ __,,___ 10' 

PROPERTY LINE 

SECOND 
STORY 
WINDOW 

--,¥-------- 25' ------+-- 10' 

SECOND 
STORY 
WINDOW 

SECOND 
STORY 
WINDOW 

THESE EXAMPLES ARE TYPICAL 
CONDITIONS AND ARE TO BE 
USED AS EXAMPLES ONLY. 

SOURCE: The Dangermond Group from Troy Scott Parker's Natural Surface Trails by Design. 
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FigureJ-23 
Trail Residential Sightlines 



BI·LEVEL TWIN RECEPTOR STEEL DRINKING FOUNTAIN 

FOUNTAIN \/\JILL COMPLY WITH AMERICAN IIVITH DISABILITIES 
ACT REQUIREMENTS. 

THE TYPICAL FOUNTAIN WILL HAVE A POWDER-COAT FINISH 
\I\JITH IMMERSION COATING INSIDE AND OUTSIDE THE 
FOUNTAIN. THE FOUNTAIN \/\JILL ALSO HAVE VANDAL-RESISTANT 
PUSH BUTTON, CORROSION-RESISTANT SELF-CLOSING AUTOMATIC 
STREAM HEIGHT REGULATOR, ONE-PIECE VANDAL-RESISTANT 
BUBBLER WITH HOOD GUARD AND INLET STRAINER. 

NOTES: 

PEDESTAL DRINKING FOUNTAIN SHALL 
ONLY BE USED WHEN NO RESTROOM 
BUILDING IS CONSTRUCTED. 

APPROPRIATE SYSTEM SHOUD BE B 
DESIGNED TO HANDLE EXCESS WATER 
(SEWER, SEPTIC SYSTEM, SUMP, ETC.) 

IF POTABLE WATER IS NOT AVAILABLE, 
CONSIDER DESIGNING CISTERN OR 
TANK, AND CONNECTING TO DRINKING 
FOUNTAIN. 

PLEASE USE MANUFACTURER'S 30" 
SPECIFICATIONS TO DEVELOP FOOTINGS 
AND CONNECTIONS THAT COMPLY Willi 
TliE LOS ANGELES COUNTY BUILDING 
CODE. 

6" 

l£OEND 

A• M" O.D. UN'IA~ COI'PERTIB! CONNeCT· SHUT OfFVN..V!! 8YOili!RS 
B • ACCESS PANel {a'" X 'ttr) 
C • RSIIOVAIII..E IK7TlOM CClVER 

BACKVEW 

D 

12" DIA. B.C. 

14" DIA. 

40-5116" 

23-1/8" 

TDPVEW 

UJEVEW 

29" 

~Tl ~·~ 
33-5/16" 

'ZT" 

"""' II!QUIA!JIII!KI) 

PAVED OR FINISHED 
SURFACE 

FigureJ-24 
Drinking Fountain 
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WAVE STYLE BICYCLE RACK 

181N. 

CENTER 
TO 

CENTER 

56 IN. 

FULL CIRCLE BICYCLE RACK 

24.51N. 

361N. 

361N. 

N.T.S 

BICYCLE RACKS TO BE CONSTRUCTED OF 
CARBON OR STAINLESS STEEL PIPE. 
HOT-DIPPED GALVANIZED FINISH OR 
STAINLESS STEEL FINISH TYPICAL. POWDER 
COAT COLORS PER PROJECT STANDARDS. 

WAVE RACK TO BE CONSTRUCTED OF 2-3/8 
IN. OD, SCHEDULE 40 PIPE MINIMUM. 

FLANGE MOUNT 

il 
SIDE VIEW 

4 IN. X 1/2 IN. 
ANCHOR BOLTS 

@ 
TOP VIEW 

IN-GROUND MOUNT 

181N. 

121N. 

SIDE VIEW 

OUTLINE OF 
CORE HOLE 

N.T.S. 

CIRCULAR RACK TO BE CONSTRUCTED OF 4 
1/2 IN. OD SCHEDULE 40 PIPE FOR THE MAIN 
POST WITH 1 IN. OD STEEL BAR WELDED TO 
THE MAIN POST MINIMUM. 

RACKS CAN BE MOUNTED EITHER BY 
EMBEDDING INTO CONCRETE OR SURFACE 
MOUNTED USING SURFACE FLANGED PIPE. 

SOURCE: The Dangermond Group from Troy Scott Parker's Natural Surface Trails by Design . 
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Figure J-25 
Bicycle Rack 



COUNTERBALANCE -It- HANDLE 

SUPPLY LINE PUMP ROD 

CYUNDER 

PISTON 
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HORSES WILL SEEK TO 
SHOW DOMINANCE BY 
KICKING AT NEARBY HORSES. 
TIE THEM A MINIMUM OF 
16 FEET APART. 

ENLARGEIIENT OF REAR 
VIEW- ATTACHMENT OF 
U-BOL T TO RAIL.S AND POST 

GALVANIZED ~AL 
STRAP SPOT WELDED 
TO POST AND BOLTED 
TO RAILS 

1'-0" MAX. 

FREESTANDING 

5' e· 

1' 6" 

BOARDS ON FENCE SHOULD 
CLEAR THE GROUND BY NO 
MORE THAN ONE FOOT. A 
HORSE REACHING FOR 
GRASS BENEATH A FENCE 
MAY CATCH ITS SADDLE ON 
THE FENCE AND BE INJURED. 

0 3/8" X 3" RADIUS TIE RING 
WITH 318" CIRCLE U- BOlT 
THRU RAIL AND POST 

16'-0" MIN 

4" X 7' GALVANIZED 
METAL FENCE POST 

SLOPE CONCRETE 
TO DRAIN AWAY 
FROM PIPE 

SOURCE: The Dangermond Group from Troy Scott Parker's Natural Surface Trails by Design. 
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Figurej-27 
Hitching Post 



54" 

...... , ~ - .. ..... ~~~··· . ...,....__...,....,_. 

NOTES: 

1 INSIDE DIMENSIONS ME MINIMUM CLEAR DISTANCES 
REQUIRED TO MEET ACCESSIBIUTY STANDARDS. 

2 THESE DRAWINGS ARE TYPICAL DRAWINGS AND f.IAY REQUIRE 
MINOR MODIFICATION FOR INSTALLATION. 

3 SIGNAGE MAY BE CONSIDERED WHEN TRAIL IS CLOSED TO 
ATVS AND MOTORIZED TRAFFIC. SIGNS SHALL MEET 
REQUIREMENTS OF EM 7100-15, CHAPTER 6. 

4 ADAPTED FROM THE SCOTTISH NATIONAL HERITAGE 
TIMBER KISSING GATE. 

....... -.. ~ 

NO SCALE 

FigureJ-28 
Timber Kissing Gate with Wheelchair Accessibllity 
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54" ·-~·'?.fo'.-.----tf+..-1~~~~~~~~~~~~~~~ 
;:/ // 
/ 
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NO SCALE 

Figurej-29 
Chicane for Wheelchair Accessibility 



PLAN VIEW 

1-------------12' ~AX---------------1 

ELEVATION VIEW 
HORSE -FRIENDLY GATE 
SIGNING NOT SHOWN FOR CLARITY 

144" VARIES r--
~;;::==;;;;;;~----72" -----~;;====~;:;i:===il 

T 
3 6" MAX 

l~====::::'.':=======v-'_------,---
~-------- 92"-------~ 

NOTES: 

INSIDE DIMENSIONS ARE MINIMUM CLEAR DISTANCES 
REQUIRED TO MEET ACCESSI81Lf1Y STANDARDS. 

2 ROAD CLOSURE GATE MAY VARY FROM REGION TO REGION . 

3 THESE DRAWINGS ARE TYPICAL DRAWI NGS AND MAY REQUIRE 
MINOR MODIFICATlON FOR INSTALLATION. 

4 ALL TRAFFIC CONTROL DEVICES SHALL MEET EM 7100-15, 
FlGURE :JC-1 4 AND SECTION 3A.8.5 GATE AND 
CATTLEGUARD SIGNI NG. 

5 nMBER KISSING GAIT ADOPTED FROM THE SCOTTISH 
NAT IONAL HERITAGE TIMBER GATE AND THE HORSE- FRIENDLY 
GATE IS USED IN THE UNrTED KINGDOM. 

6 OTHER ACCESSIBLE GATES FROM SHEETS I & 2. 
MAY BE USED IN PLACE OF THE KISSING GATE. 

7 STEPOVER BARRIER SHALL BE WRAPPED WITH SOUN D 
DAMPENING MATER IAL. 

THIS IS A RED UCED PRINT 

FigureJ-30 
Horse Friendly Forest Road Closure Gate with Horse and Wheelchair Accessibility 
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J-32 

PLAN VIEW 

I 76 ,;. · -,.--- I 

JS" ",,,·~) 

lA , .. 
X ' J. 

I 
~'--

ELEVATION VIEW 

NOTES: 

1 INSIDE DIMENSIONS ARE MINIMUM CLEAR DISTANCES 
REQUIRED TO MEET ACCESSIBILITY STANDARDS. 

2 THESE DRAWINGS ARE TYPICAL DRAWINGS AND MAY REQUIRE 
MINCR MDIDIFICATION FOR INSTALLAnON. 

J SGNAGE MAY BE CONSIDERED WHEN TR~L IS CLOSED 
TO ATYS AND MOTORIZED TRAFFlC. SIGNS SHAUL MEET 
REQUIREMENTS OF EM 7100- 15. CH APTER 6 

4 STEPOVER BARRIER SHALL BE WRAPPED WrTH SOUND 
DAMPENING MATERI AL WHEN CONSTRUCTED OF METAL. 

~ WHEN MOUNTAIN BIKES AND/ OR MOTORIZED VEHICLES 

lLJ 
f'---

ARE USED ON TRAIL, SIGNAGE IS REQUIRED PER EM 7100-15 

THIS IS A REDUCED PRINT 
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J() " 

_L 

r= ,--

) 

F==~ 

F=~ 
) 

REFLECTORIZEO 
TAPE 

Figurej-31 
Horse Gate with Wheelchair Accessibility 



()~~;-------) ---- 80 ----------~() 

PLAN VIEW 

t I 4"' MIN 
r--------·""1 r-----, --
~------- -l r--- ---~------~~.~ 
I I I 
I I I 
I I I 

L _ _ J L .J .J I 11 •1 _/1 
12· 114 REBAR ELEVATION VIEW 

NOTES: 

INSIDE DIMENSIONS ARE MINIMUM CLEAR DISTANCES 
REQ UIRED TO MEET ACCESSIBILITY STANDARDS. 

2 THESE DRAWINGS ARE TYPICAL DRAWINGS AND MAY REQUIRE 
MINOR MODIFICATION FOR INSTALlATION. 

J REQUIRED SIGNS SHALL FOLLOW REGIONAL GUIDANCE 
AND THE SIGN AND POSTER GUIDELI NES FOR THE FOREST 
SERVICE EM 7100- 15. 

4 ADDrTIONA.L GATE FOR KEEPING LIVESTOCK OUT MAY 
BE ADDED BUT WIUL NOT MEET ACCESSIBILITY REQUIREMENTS. 

5 WHEN MOUNTAI N BIKES AND/OR MOTORIZED VEHIC LES 
ARE USED ON TRAIL, SIGNA.GE IS REQUIRED PER EM 71 DD- 15. 

THIS IS A REDUCED PRINT 

FigureJ-32 
Horse Gate with Wheelchair Accessibility 
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~~------------3 Uniform TrailldentWication 

R I 0 H ON DO n Uniform Location/Informational Map 
STAGING AREA PositioningTraiiS~e 

Uniform Graphics, Text, and Format 

D 
D .___ _ __. 

j-34 Appenclix J I Design Specifications 

Kiosks should include unWorm elements, exhibits, 
descriptions, historical narrative, archaeological 
narratives, graphics, material, and logo(s). 
Kiosks located in urban and rural areas may have 
unique features, respective to geographic 
location. 

FigureJ-33 
Kiosk level One Thailhead 



Uniform Graphics, Text, Form, and 
Trail Information 

Uniform Trail Identification 

Space for Educational and 
Historical Information 

F.g:ureJ-34 
Kiosk LeveiTh.ree 
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APPENDIXK 
WAY-FINDING SIGNS 

LACO-DPR WAY-FINDING SIGN PROGRAM 

The County of Los Ane;eles Department of Parks and Recreation (L\CO-DPR) has adopted a trail \vay-iindlne; sie;n proe;ram. 

Description and Purpose: 'The intcnr of this primary uail way-finding sign program is w identify the typical County 

rrall signs, vvhich \vould be applied Countyvvide, cognizant of limited sta±r ,ud funding resources. The trails logo \Vas 

approved in 2.010 by rhe LACO-DPR Director and has been applied in traj] staging aJe.ls in a few locations. 'The 
goal is to apply rhis program for ''branding'' purposes. The trail monumem:al signs include n.vo styles, one reflecting a 

contemporary design ~md another more rustle version for application ln either vvilderness or rural sellings depending on 

rhe surrounding contexts. 'The vvay-finding sign is nnv to the l ACO-DPR; \vhik heing simplistic, it is intended m he 
easy to ma_intain and readable. 

Graphic Example: Figure K-1, Tjpica!Trtlil Sign Co1nbinations; Figure K-2, Tnzi!J\~1me I DirectiontJ!Sign u;ith C:oJtununity 
ID; Figure K-:3, lypical Regulatory Sign; Figure K-1, 1ypica/ 71nil Logo Sign Dimensions; Figure K-5, lypical Tn1il way­
Finding- ~)~ign; Figure K-G, ]_J;pica! Trail lX~y-Finding Sign lvfileage lvlrirke-r; Figure K-7, l\llonument Ti'r1il Sign AlternatiPe 
A-1; and Fle;ure K-8, ldonument Trtiil Sign Alterntitiue B-2 

HIGHWAY SIGNS 

Highway signs are regulared by various agencies (e.g., state, coum:y, municipalities) and should confi)rJTi to relevam agency 
srandards. 

T nformadon Sio-ns 

Description and Purpose: InfJrmation signs provide basic ua.il inf(,rmation to motorists and trail users at the initia.l 

highway approach w rhe trailhead, public recreation area, and places of cultural imerest. Approaching mowrisrs should 
be able to read the sign from the roadway and well in advance of the higlnvay exit ramp. 

Sample \Vay-finding Sign Text: "County of Los Anr;eles Wonderland Trail-1,000 feet'' (in some applications, sir;ns 

may include a CoLmry uails logo) 
Location and Frequency: PosTing of signs falls under rhe jurisdicTion of the relevant higlnvay regulamry agency, such 

as the Californb Department of Transportation (Caltrans) or U.S. Department of Transportation. All highvvay signs 

should be coordinated with the appropri.ne higlnvay a.gencr 
Size and Color: 'The sizt--: and color of signs fall under the jurisdiction of rhe relevant highvvay regulatory agency such 

dS Caltrans or U.S. DepdftmenL ofTransponalion, ~md all highway signs should be coordinated \VlLh lhe appropriate 

highv.ray agency. 1--righv.ray information signs, such as brovvn recreation signs, direct motorists and trail users to areas of 
public recreadon and cultural intnesr. Signs should follmv rhe L:.s. DepaHment oflfansportation, FederaJ Highway 

Administration l'vfttnutt! on UnifOrm Trt4fic Control Deuice.'l {lVfLITCO): Stt!ndttrd Highwt~y Signs. 1 

Other Considerations: Signs may be subrle if calling attention to the trail is not desirable (e.g., parking problems). 
Graphic Exatnple: Figure K-9, Sr1mple !1ighwr1_y 5'ign; .Figure K-10, 5'tandard L~1UTC~D Sign; Figure K-11, Sritnp!e Tini/ 
111t1rA·er; and Fir;ure K-12, Sr1mple Trr1il ldtirker 

U.S. Department ofTramportadon. Federal Highway Adminisrration. 2004. j'>ftl!lutd on Un~form Ii-affic Cont"f'ol Del'ices: Standard Highway 
S'igns, E':tglish Vf>nion \X/ashington, DC. 
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COUNTY OF LOS ANGELES 

1: 
<X) 
-c-

e 

SOURCE: LACO.DPR 

• 
~ 

LA. COUMIY CODE 11.0«!0 

@ 
LA. COUI!Tl CODE 11.0A.I45 
U . COUI!Tl CODE 17.U .I170 

® 

CJ) 
w 
a: 
~ 
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• . 
,., 

s 
A p 
N A 
T s 
A s 
s T 
u R 
s A 
A I 
N L 
A 

t 

(/) 
~ 

~ r:r. 
'--.... 
(/)(/) 

0~ 
§~ 
0-.CI) 
CI)(J:l 

3 
Q 

~ 

4" 

~ 
1: 
~ .... N 

K-1 
Typical Trail Sign Combinations 



• 5 
A p 
N A 
T 5 
A 5 

5 T 
u R 
5 A 
A I 
N L 
A 

t 

SOURCE: LACO.DPR 

(f) 
~ 

~ 17" R 
--(f) 
(f)P:l 

~~ ~ ~ 
~~ or- C\1 
~(f) 
(f)P:,l 

z 
:$ 
0 z -

4" 

K-2 
Trail Name I Directional Sign with. Community ID 

Appendix K I Way-Finding Signs K-3 



SOURCE: LACO-DPR 
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COUNTY OF LOS ANGELES 

• 

~ 
LA. COUNTY CODE 17.0UIB 

LA. CJWTJ C1W 'II'.O.UB 
LJI. mDJU Ctlli: 11.01.1170 

K-3 
Typical Regulatory Sign 



DIAMETER 
VARIES 

SOURCE: LACO-DPR 

l-en 
1-:cw 
cn£20:: 
OW<( 
a.:c> 

C\ 

n 

--~----------------~~ «) 

K-4 
Typical Trail Logo Sign Dimensions 
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2" MIN CHAMFER 

;+ 45DEGREE 
ANGLE CUT 

6x6 POST 
PRESSURE-TREATED 

I' 

SIDE VIEW 

lr -1 ,1111, II II 
111 It I 

1 

SOURCE: LACO-DPR 

K-6 Appendix K I Way-Finding Signs 

MITERED 
FACE 

z 
~ 
(') 

FRONT VIEW 

.,l 

l:LI 
z 
:E 

'"Ia ___, 

z 
~ 
(') 

"'W Ill 111 II II f 

K-5 
Typical Trall Way-Finding Sign 



SOURCE: LACO-DPR 

TWO VERSIONS 
(MILEAGE MARKER SIGN): 

1) VINYL APPLIQUE 
TO BE APPLIED WHERE APPLICABLE. 

2) METAL SIGN 
MOUNTED ON WOODEN POST OR AS 
APPROPRIATE. 

4 .. MIN 

<:}xiT -0.75MI. I 

I EXIT -0.75 MI. > 

K-6 
Typical Trail Way-Finding Sign Mileage Marker 

AppendixK I Way-Finding Signs K-7 



0 
I co 

SOURCE: LACO-DPR 
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EATON CANYON 
STAGING AREA 

3·-o" 

~-
6" X 6" 
POST 

4" X 4" 
~-+--~-CROSS 

~--~~----------~ BEAM 

K-7 
Monument Trail Sign Alternative A-1 



16" SQ. 

Co 
I 

Co 

SOURCE: LACO-DPR 

EATON CANYON 
STAGING AREA 

I lriil ~ii 
• i COUNTY OF LOS ANGELES PARKS AND RECREATION I 

52" 

K-8 
Monument Trail Sign Alternative B-2 
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NOTE: 

POSTMATERIAL TREXCOMPOSITEPOSTWITHENDCAP t t 
COLOR: BLACK 4 II 
SIGN MATERIAL: SHEET METAL 
COLOR: SLATE GRAY WITH BLACK LETTERING AND TRIM 

~EASI!!ITAY I II p~NTAAIL 
~ 
:2: 
(o 
...... 

TRAIL 

A 
Lc 
TR 
AE 
Ds 
E T 
N 
A 

K-9 
Stay on Trail Sign 

24x5 1/2 in. 
Double Sided 

K-11 
Sample Trail Marker 

K-13 
Equestrian Crossing 
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K-10 
Existing Stay on Trail Sign 

DARREL 
READMDND 

~ 
TRAIL 

LOS ANGELES COUNTY TRAIL 

12x12 in. 

K-12 
Sample Trail Marker 

K-14 
Pedestrian Crossing 



\"\{;' arnin o- Sio-ns 

Description and Purpose: Wa.rning signs provide motorists and trail users with a warming of approaching trail a.nd 
street intersecdons. \\lay-finding sign should be dearly placed in "dvance of the intersection. 

Satnple Way-finding Sign Text: "Ped Xing'' (in some applications, signs ma.y include a County trails logo, direcTional 

arro\vs, usar,e sie;ns, or the name of the road beine; crossed) 
Location and Frequency: Signs .should occur al every street and trail irller.seelion. Posting of signs idll.s under the 

jurisdiction of the relevant highway regulatory agency such as Caltrans or U.S. DepartmenT of Tl·ansportation. All 

highway signs should be coordinated with the appropriate highvvay agency. 
Size and Color: The size of signs fdlls under the Jurisdictions of the relevant highvvay regulatory agency such a.s Caltrans 

or L.S. Departmem of1l·ansportarion. All highway signs should be coordinated with the appropriaTe highway agency. 

Typically, the JHttnutt! on Unij(,rrn Trttj(/c Control Devices calls br black leLlering on a yello\V background. 
Other Considerations: Warnine; sie;ns are especially important ·vvhere visibility is limited. 

Grapl1k Exatnple: Figure K-13, Fquestrian CroJJing, and Figure K-14, Pedestrian C'mssing 

REGULATORY SIGNS 

Permitted Use (Csage Conrrol) Signs 

Description and Purpose: Permitted usc signs provide trail users \vith information on permitted and non-permitted 

uses of the trail. 
Sample Way-finding Sign Text: "Foot travel only--dosed to a.ll other uses'' (emphasize permitted use; use a slash for 

non-permined uses) 

Location and Frequency: PosL signs at all access points. 
Size and Color: The color is ryplcally black letterlne; or imar,e on a white backe;round. Imae;es may include a red circle 

\ViTh a red sla._sh placed di.1gonally through the image. 

Graphic Example: Figures K-15, K-16, and K-1/, Sample Non-Permitted Use Sign; ;md Figure K-18 and K-19, Sdmple 
Permitted Use Sign 

Etiquette Signs 

Description and Purpose: Edguntc signs provide reminders of polite trail behavior for all uail users. 
Sample Way-finding Sign Text: "Yield to pedestrbns," ''Ride and walk on the right,'' "\'Crarn others vvhen passing from 
behind," ''Control speed~," ''Sta.y alen,'' "Use caution around horses," "Keep dogs on leash," ''No bicycles or horses" 

Location and Frequency: Post signs before narrmv, blind, or contemious secTions of trail where trail user con-A ins are 

likely, .such as bel\veen cycli.sl.s and eque.slriar1s. 
Size and Color: The size ar1d color may vary dependine; on appllcadon. Sie;n should be 2 feet by 1 foot, 2 inches \Vith 

brcnvn knering on .1 \vhiTe background, bordered in brmvn. Signs in rural conText shall be brown lenering on a -,..vhiTe 

background, bordered in brown with a brcnvn post. Signs in a. urba.nized neighborhood or suburban context shall be slate 
gray with black lettering with ol black border affixed to ol black posr. 

Graphic Exatnple: Figure K-20, Sample Yiekl Sign 

''Cros.sine: Privale Ldnd.s'' Si<!ns 

Description and Purpose: There may be a need for ''Crossing Priv.:lte L1nds" signs near the interface berween a trail 
network and a.dja.cent communities. 
Sample Way-findingSign Text: ''Privare land,'' "Use of this land ls a privilege and not your right,'' "STAY ON TRAIL,'' 
''The Courlly depends on the cooperation of mar1y privdLe ldndovvners, please re.specl lhe land you travel through," 
''Cam pine;, fires, hun tine;, strayine; from the trail is prohibited,'' ''Enfl)rced by County Sheriff," "Do nor block drivnvays," 

''Keep dogs on leash" 
Location and Frequency: Post signs in and at edges of neighborhoods or priva.te land that the ua.il crosses. 
Size and Color: 1v1ount signs on variable-height posts. Signs should be 2 feet by 1 f()or, 2 inches \vlrh brown lettering 

on a white background, bordered in brown. 
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18x20 in. 

LA. COUNTY CODE 11.04.370 

K-15 
Sample Non-Permitted Use-Sign 

LA. CDUITY CODE 17.04.440 L.A. CDUITY CODE 11.04.010 

LA. CDUITY CODE 17.04.610 L.A. COUNTY CODE 11.04.620 

12x18 in. 

K-17 
Sample Non-permitted Use Sign 

K-19 
Sample Permitted Use Sign 
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OVERNIGHT 
PARKING 

PROHIBITED 
LOS ANGELES COUNTY CODE 17.04.330 

12x18 in. 

K-16 
Sample Non-permitted Use Sign 

FACILITY OPEN 

SUNRISE -----ro----
SUNSET 

LOS ANGELES COUNTY 
DEPARTMENT OF PARKS & RECREATION 

12x18 in. 

K-18 
Sample Permitted Use Sign 

MULTIPLE USE TRAIL 

'~'' YIELD ~-x 
~TO~ 
~ 

LOS ANGELES COUNTY TRAIL 

12x12 in. 

K-20 
Sample Yield Sign 



Other Considerations: Sle;ns should be bold and clear, bur nor un\velcomine; or intimidatine; w rrall users. 

Grapltic Exatnple: Figures K-9, Stay 011 'frail Sign, K-1 0, E>isting Stay on 'lrai! Sign, K-21 and K-22, Sample Cmssi11gl 
Boundt!rJ Sign 

Bounda.xy Signs 

Description and Purpose: Boundary signs alert Lrall users and l~mdowners lo the presence of a trail edSemenL 

Sample Way-finding Sign Te1.:t: "Private land hehind this sign,'' and on reverse, "Property boundary, Altadena Crest 
Tr.1il, County of Los Angeles'' 

Location and Frequency: Post signs at all beginnings and endings of easements along trails. 

Size and Color: Letters should be blue on a white background. 

Other Considerations: Signs should be l\vo-slded. 
Graphic Exatnple: Fir;ures K-21 and K-22, Stimple CroFing!Boundtiry Sign 

Temporary Connector Signs 

Description at1d Purpose: Connector signs identify temporaxy trail segments aJid encoura.ge their use. 

Sample \Vay-linding Sign Text: "Temporary trail, use permitted" 
Location and Frequency: PosL signs at Lhe june LUres of existing lrails and lemporary Lralls. 

Size and Color: Leners should he whire on a brown background. 

Other Considerations: Connector signs should be used in connection with Direction Change/Juncture Indicator signs 
to shcnv change in direction. 
Graphic Example: Figures K-21 and K-22, ~)~ample Crossing/Boundary Sign 

INFORMATIONAL SIGNS 

Entrance Signs 

Description at1d Purpose: Entrance signs ma.rk the official entra.nce to a. tra.il or recreational a.rea. 

Sample \Vay-linding Sign Text: "Brown Mountain Trail Nerwork-Coumy of Los Anr;eles Departmem of Parks and 
Recrealion,'' ''Lion's Den Trailhead" (include Lralllogo) 

Location and Frequency: Posr signs perpendicular to dw road and at all primary trailhead locations. 

Size and Color: 1he color is typically \vhlre lettering on bro\vn background. Signs may be two-sided so that both 
entering and exiting trail users can read it. 

Other Considerations: Coordination \vith relevant highway departmem authority such as Cal trans may be required. 

Graphic Example: Figure K-23, Srirnple Entrance Sign; and Figure K-24, Entrttnce Sign E!ecdliun; ~md Figure K-25, 
Trai!hatd Information 

Trailhead Inf(Jnnation Kiosk Signs 

Description and Purpose: Tl:ailhead information kiosk signs should provide genera.J informaTion abom the trail, 

nav le;ational aids, and safety bulletins. 
Sample Way-finding Sign Text: Trailhead klosk signs should include lrall-spedilc lnil)rmallon. 

Panel 1 Ini-Orm,uion: 
General trail inf(Jnnation 

M.ap of uai I nenvo rk 

Panel 2 Ini-Orm,uion: 

Description of local flora and f~mna 

TOpographical map and trail profile 

Trail length and elevaLlon galnlloss 
Technical difficulty and expecred conditions 

Safery informarion 

Cautionary notes, such as a buried cable 
:Vlaintenance ,ud emergency contact infOrm,nion 

Location and Frequency: Post signs a.t all prima.ry trailhead locations within 50 fen of where the trail leaves the parking 
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PARK BOUNDARY 
TRESPASSING PROHIBITED 

BEYOND THIS POINT 

L.A. COUNTY CODE 17.04.350 CA P.C. 602 

12x18 in. 

K-21 
Sample Crossing/Boundary Sign 

3x4 ft. 

K-23 
Sample Entrance Sign 

EQUESTRIAN 
ASSEMBLY 

AREA 
LOS ANGELES COUNTY 

DEPARTMENT OF PARKS & RECREATION 

12x18 in. 

K-25 
Trailliead Information 

K-14 AppendixK I Way-Finding Signs 

END 
TRAIL 

12x18 in. 

K-22 
Sample Crossing/Boundary Sign 

K-24 
Entrance Sign Elevation 

K-26 
Sample Kiosk 



loc 
Size and Color: 'lhe kiosk should include .1 roof and n.vo ro three informarion panels, or a roof,vith one two-sided panel. 

Graphic Example: Figure K-26, Stimple Kio.'>k, and Figure K-2/, Sttmple Kiosk Eleutttion 

Reassura.Jlce M_a.xkers 

Description and Purpose: RedSsurance markers provide en route reassurance of trail identlly and visually mark Lhe tfdll 

line in areas where dw trail blends seamkssly with the surrounding area. 

Sample \Vay-finding Sign Text: "Silver Cloud Trail--4,5 miles, moderate difficulty" (include trail logo and trail 
directional arrovv) 

Location and Frequency: Posr signs at points of confusion or ar every 0.25 mile. Signs should alternate from one side 

of the Lrdll to the other. Signs are usually posted al eye level. 

Size and Colon 1he color should be consistent and blend \-Vith the natural palette. 

Grapl1ic Example: Figure K-28, ,)'ample Reassurance/Directional ~)'ign, and Figure K-29, ReassunJnce/Directiona/_Efevation 

Direction Ch,lnfe/Iuncture Indlcarors 

Description and Purpose: Direction chane;e/juncture indicators alert trail users to a chane;e in direction or juncture 

\ViLh arwLher trail, and may include destinaLlons and distances, features, regulations, \Varnings, and closures. 

Sample Way-finding Sign Text: "Cascade Tfail closed,'' "/. 9 miles to First Water Trail Junction" 

Location and Frequency: Post signs at ,unbiguous trail turns and at all juncmres with other trails. Orient signs to face 

users approaching from all likely directions. Signs should be used sparingly and posted \vithin sight of a reassurance 

marker. 

Size and Color: Signs are lyplcally 4-foot-high v,moden posls with lrall infl)rmation in relief along Lhe sides. Sign 

informadon should be painted on the post in color. Alternatively, aluminum blazes can be nailed into the posr. 

Other Coilsiderations: Signposts should be phced in .ueas \Vithom erosion issues. 

Graphic Example: Figure K-28, Sample Retlssuntnce/DirecrionaiSign, and Figure K-29, Ret1ssun1nce/Direcriomt!Eleut1tion 

Interpretive Signs 

Description and Purpose: Inlerpretive signs may display Lhe entire Lrall network and iderlllf}l major Lrail names and 

important interpredve feamres such as mountain peaks, streams, plant communities, or historic points of inrerest. 

Sample Way-finding Sign Text: "Birds of the San Gabriel Mountains" 
Location and Frequency: Post signs at major uailheads and destination features. 

Size and Color: Letters should be 1.25 inches high and blue, on natural1-inch-thick wood boards. 

Other Considerations: An inlerpretive sign is expensive ~md can be included as part of lhe lrallhead kiosk to save money 

on installation and maintenance. 

Grapl1ic Exainple: Figure K-.30, 5'ample lnterpreri-l'e Sign, and Figure K-31, Sample lnte;pnctive 5'ign Fle-l'ation 

Wavside Exhibits 

Description and Purpose: \Vayside exhibits explain inrerestine; land features, planr and animal communities, hisrorlc 

events, ar1d poinls of irllerest. 

Sample Way-finding Sign Text: "Geological hismry of Vasquez Rocks'' (TC:xr can be several paragraphs in length and 

should be \Vrltten in L1yman's terminology. Craphlcs should be integrated vvith textt1.1l expbnatlons.) 

Location and Frequency: Reserve \vayside exhibits 1::-Jr major features located in high-trafiic areas. 

Size and Color: \Xlayside exhibits should feature native marerials. For example, river swnes should be used as a base 

building material if the \vayside exhibit is locaLed adjacent lo a river. 

Other Considerations: Wayside exhibits are the most complex and expensive type of \-vay-1-lndine; sie;n. 

Grapltic Exatnple: Figure K-32, Sample wayside Sign, and Figure K-33, Sample wayside Ele1Jation 
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~ 

K-27 
Sample Kiosk Elevation 

FRONT VIEW 

K-29 
Reassurance/Directional Signs Elevation 

-

,.-.,~-
EATON CANYON 
STAGING AREA 

1~1 f-6"X6" 
POST 

~I I 
'J'.(f' ·I- ·-I 4•x4• 

CROSS 
BEAM 

!! 

-
K-31 

San1ple Interpretive Sign Elevation 
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K-28 
Sample Reassurance/Directional Sign 

K-30 
Sample Interpretive Sign 

K-32 
Sample Wayside Sign 



Destination Si::;ns 

Description and Purpose: These signs show directions and distances to various destinations accessed by the trail netvvork 
Sample Way-finding Sign Text: ''Horset1il Falls-0.2 miles ahead" (include a directional arro\v ro the destination) 

Location and Frequet1cy: Posr destination signs a.l trailheads, major junctions, and spur trails (to wa.ler). 

Size and Color: Letters should be blue and on natural \Vood boards. 
Other Considerations: Destination signs direel users to underlllilized trail segments by templing lhem \vilh the 

possibi l iry of scci ng so met hi ng special. 

CraphicExatnple: Figure K-28, Sample Reas:::umnce/Directiona/Sign, and Figure K-29, Reas:::urance/DirecrionalEiel'tlrion 

Adopter Sicns 

Description and Purpose: Adoprer sie;ns acknowlede;e the volunteers vvho are responsible fl)r trail mainrenance alone; a 

designated sec:rion of the uail. 

Sample Way-finding Sign Text: "This section of the trail has been adopted by the International1v1ountain Bicycling 
AssocLuion'' 

Location and Frequet1cy: Posr a.doprer signs on road crossing signs or at beginning of designared clea.Ji-up areas. 

Size and Color: Letters should be blue on a vvhite backe;round. 
Other Considerations: 1his is nol intended to be an adverlisement for Lhe volurlleer; adopter signs should be discreet, 

not a glaring promo-don. 

Graphic Example: Figures K-21 and K-22, Sample Crossing!BoundttJ:V Sign 

TRAIL NETWORK GRAPHICS 

Confirmatlon/IdenrH-lcation Sir;-r1s (Trail Lo::;osl 

Description and Purpose: Trail logos are graphic symbols that are used throughout the trail network to create consistency, 
ldentH)7 the trail nerwork, and orient trail users. Logos can also be standalone badges or bLues that are a11ixed tool post 

or a. tree. 

Sample \Vay-linding Sign Text: '~1\lradena Crest Trail--County of Los Ane;eles" 
Location and Frequency: Include tralllogos on all major signs throughout lhe trail netvmrk Blazes are usually posted 
ar C"'}"C level. 

Size and Color: Trail logos should be small (3 to 6 inches) 'md colorfuL 
Graphic Example: Figure K-34, Sample Trdi! Logo 

You-Are-Here Indicators 

Description and Purpose: You-axe-here indicawrs are optionaJ markers that are included on inrerpretive signs or 

inf(,rmation kiosks to correlate the present physical location of a particular kiosk on a general trail map. 
Sample Way-finding Sign Text: ''You are here" (include oln .:Urow indicating the location of the sign) 

Location and Frequet1cy: Symboliz.e you-axe-here indicawrs, and include the symbol on the map legend. 

Size and Color: 1he text should be lare;er rhan other map rext, but should not dominare or distract from the map 

gfdphic. 

SIGN CONSTRUCTION DETAILS AND MATERIALS 

SpecificaTions for each sign type in terms of materials, background color, font color, and font siz.e is included in 'Table K-1, Sign 
CortYtructiun Derr1ils ttnd J\fureritt!s, 1he choice of mdLerldls £l,r signs and struelures, as \vell as their struelural engineering, should 

rd-lecr materials indie;enous ro rhe immediate area. For example, use river rocks in lowland areas where rhere are water corridors 

and use horizDnraJ ledge swnes in higher, dryer elevations where that stone is more common (Figure K-35, 5'ample J\latura! 
l'vf tl ter itt!:} 
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Note: Dimensions May Vary 

K-33 
Sample Wayside Elevation 

K-18 AppendixK I Way-Finding Signs 

K-34 
Sample Trail Logo 

K-35 
Sample Natural Materials 



TABLE K-1 
SIGN CONSTRUCTION DETAILS AND MATERIALS 

Type Material 
Background 

Font Color 
Color 

Highway informational sign A luminum or H OP Brown Wh ite 
Highway warning sign A luminum or metal Yellow Black 

Permitted uses sign 
Paint on aluminum or p lastic, 

W hite Black 
or decal 

Etiquette sign Aluminum or plastic W hite Brown 
A luminum or plastic 

W hite w ith font 
"Crossing pr ivate lands" sign 2' X 1'2" 

color border 
Brown or black 

(variable height) 

Boundary sign 
\Nh ite car bonate post or 6" x 

W hite 
M ed ium blue 

6" wood post (Pantone 308) 
Tem porary connector sign Decal Brown White 
Entrance sign A luminum or H OP Brown White 
Trailhead information kiosk sign Wood Brown White 

Reassurance marker 
Paint on aluminum or plastic, W hite or natural M ed ium blue 
or decal blaze wood (Pantone 308) 

Direction change I juncture Paint on aluminum or p lastic, W hite or natural M edium b lue 
ind icator or 6" x 6" wood post wood (Pantone 308) 

Wood, metal , or p lastic w ith a 
Interpretive sign plastic covering, Buff Multi-color 

approximately 3' x 25" x 3" 

Wayside exhibit 
Wood, metal, or p lastic w ith a Buff M ulti-color 
plastic covering 

Destination sign Wood Natural wood 
M ed ium b lue 
(Pantone 308) 

Adopter sign 
A luminum or plastic, no larger 

W hite 
M ed ium b lue 

than 2' x 1' 2" (Pantone 308) 

Confirmation/ identificat ion sign 
Paint on aluminum or plastic, 

Colorful graphic Colorful lettering 
3" to 6" 

KEY: HDP = H1gh-dens1ty plywood 
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APPENDIXL 
TRAIL ASSESSMENT AND MAINTENANCE FORMS 

TRAIL ASSESSMENT AND REPAIR SHEET 

location (include Marker#): 
Crew leader: 

Problem: 

Repair Methods Description (See Trail Work log): 

Sketch Existing Trail: Sketch Repair: 

Crew Members: Tools Required: 

Appendix L I Trail Assessment and Maintenance Forms L-1 



TRAIL WORK LOG 

Feet Action Feature Size 
(from (see Trail (see Trail 

Marker) Log Key) Log Key) L H w Units Comment Total 

L-2 Appendix L I Trail Assessment and :tvraintenance Forms 



TRAIL LOG KEY 

Feature 
Distance Feature Action Size/Quantity Unit Comment 

A sphalt placed Instal l/ maintain 
Square 
foot 

Bench M aintain/replace Each As specif ied 

Bridge Con str uct/reconstr uct 
Linear Varies by 
foot design 

Bridge M aintain 
Linear 

As specified 
foot 

Br idge Remove 
Linear Varies by 
foot design 

Br idge-mid-span 
Con str uct/reconstr uct 

Linear 
As specified 

supports foot 

Causeway Construct/reconstruct 
Cubic 
foot 

Climbing turn Construct/reconstruct Each 

Concrete Install 
Cubic 
foot 

Culv ert Install/ remove 
Linear Varies by type 
foot and design 

Culv ert; rock Construct/reconstruct 
Cub ic 
foot 

Down trees Remove 
D iameter 
(inches) 

As specified-

D rainage d ip Con str uct/reconstr uct Each 
could be 
cubic foot 
excavation 

Drain age lense Con str uct/reconstr uct 
Cub ic 
foot 

Ford Construct/reconstruct 
Cubic 
foot 

H and rai l removal Remove 
Lin ear 
foot 

Hand rails Construct/reconstruct 
Linear 
foot 

Puncheo n Con str uct/reconstr uct 
Lin ear 
foot 

Puncheon M aintain 
Linear 

As specified 
foot 

Retaining wall-
Construct/reconstruct 

Cub ic 
causeway rock walls foot 
Retaining wall-

Construct 
Cubic 

cellular confinement foot 
Retaining wall-

Construct/reconstruct bd . foot 
cri bbed abutments 
Retaining wall-

Construct 
Square 

geotextile fabric foot 
Retaining wall-

Construct/reconstruct 
Cubic 

mortared rock foot 
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Feature 
Distance Feature 

Asphalt placed 

Bench 

Bridge 

Bridge 

Bridge 

Bridge-mid-span 
supports 

Causeway 

Climbing turn 

Concrete 

Culvert 

Culvert; rock 

Down trees 

Drainage dip 

Drainage lense 

Ford 

Hand rail removal 

Hand rails 

Puncheon 

Puncheon 

Retaining wall-
causeway rock walls 
Retaining wall-
cellular confinement 
Retaining wall-
cribbed abutments 
Retaining wall-
geotextile fabric 

Retaining wall-

TRAIL LOG KEY 
(Continue) 

Action 

Install/maintain 

Maintain/replace 

Construct/reconstruct 

Maintain 

Remove 

Construct/reconstruct 

Construct/reconstruct 

Construct/reconstruct 

Install 

Install/remove 

Construct/reconstruct 

Remove 

Construct/reconstruct 

Construct/reconstruct 

Construct/reconstruct 

Remove 

Construct/reconstruct 

Construct/reconstruct 

Maintain 

Construct/reconstruct 

Construct 

Construct/reconstruct 

Construct 

Construct/reconstruct 
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Size/Quantity Unit Comment 
Square 
foot 

Each As specified 

Linear Varies by 
foot design 
Linear 

As specified 
foot 
Linear Varies by 
foot design 

Linear 
As specified 

foot 
Cubic 
foot 

Each 

Cubic 
foot 
Linear Varies by type 
foot and design 
Cubic 
foot 
Diameter 
(inches) 

As specified-

Each 
could be 
cubic foot 
excavation 

Cubic 
foot 
Cubic 
foot 
Linear 
foot 
Linear 
foot 
Linear 
foot 
Linear 

As specified 
foot 
Cubic 
foot 
Cubic 
foot 

bd. foot 

Square 
foot 

Cubic 



Feature 
Distance Feature 

mortared rock 

Retaining wall-
mortared rock 

Retaining wall-rock 

Retaining wall-
turnpike walls 

Retaining wall-wood 

Riprap-rock, dry wall 

Sign 

Slide removal 

So i I stab i I izer placed 

Split rail fence 

Step 

Step removal 

Steps-cable 

Steps-cut o ut stringer 

Steps-fu II crib 

Steps-mortared rock 

Steps-rock 

Steps-wood 

Steps-wood 
interlocking double 
Steps-wood 
interlocking single 

Swale 

Switchback 

Trail 

Trail 

Trail narrowing 

Trail obliteration 

County of Los Angeles Trails Manual 

TRAIL LOG KEY 
(Continue) 

Action 

Maintain 

Construct/reconstruct 

Construct/reconstruct 

Construct/reconstruct 

Construct/reconstruct 

Maintain/rep lace 

Remove 

I nstall/m a i ntai n 

Remove 

Maintain 

Remove 

Construct/reconstruct 

Construct/reconstruct 

Construct/reconstruct 

Construct/reconstruct 

Construct/reconstruct 

Construct/reconstruct 

Construct/reconstruct 

Construct/reconstruct 

Construct/reconstruct 

Construct/reconstruct 

Brush 

Construct 

Remove 

Remove 

Size/Quantity Unit Comment 
foot 

Cubic 
As specified 

foot 

Cubic 
foot 
Cubic 
foot 
Square 
foot 

Cubic Drains, tread, 
foot step landings 

Each As specified 

Cubic 
foot 
Square 
foot 
Linear 
foot 
Each As specified 

Each 

Each 

Each 

Each 

Cubic 
foot 
Cubic 
foot 
Each 

Each 

Each 

Each Note as a 
feature, but 
not for budget 
information 

Each 

Linear 
foot 

Linear 
foot 
Square 
foot 
Square 
foot 

Appendix L 
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Feature 
Distance Feature 

Trail tread 

Trail rehabilitation 

Turnpike 

Wall-less turnpike 

Water bar-rock 

Water bar-wood 

TRAIL LOG KEY 

(Continue) 

Action 

Reconstruct 

Perform 

Construct/reconstruct 

Construct/reconstruct 

Install/remove/maintain 

Install/remove/maintain 
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Size/Quantity Unit Comment 
Linear 
foot 
Linear 
foot 
Cubic 
foot 
Cubic 
foot 
Cubic 
foot 

Each 



APPENDIXM 
TOXIC PLANTS 

Fencing on trails is an importanr factor in trail design ro ensure privacy and prevent trespassing for privare pro perry mvners. As 

indicared in Section 4, 71,ail De.1ign, vvhere appropri.ne, naTive landsca.pe will be used a._s fencing on Trails. However, the n.nive 

landscape \vould not be used as barriers ro prevent \vildlH-e. Landscape elemenrs of rrails shall not use plants that are krw\vn to 

be toxic ro huma.Jls or horses. 

This olppendix contains rhe follO\ving documents with lists of toxic plants: 

• University of California, Davis. "Lisr of Plants Reponed to be Poisonous to Animals in the Lnited Srates." 

• Foster, Andi. "DVM 'l(1xic Planrs and '{our Horse." 
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lln iversiW ct Cpt!jtcrnia D avis - W eed Research ood l nt crm etjoo Cen te r P la nts repm ed to be pcisooa'S t o oo jm als jn t he 1 I S 

LIST OF PLANTS REPORTE D TO BE POISONOUS TO ANIMALS IN THE UNITE D STATES 

Joseph M. DiTomaso 
Department of Soil, Crop and Atmospheric Sciences 

Cornell University, Ithaca, NY 14853 

The following table contains a list of plants koown to poison animals in the United States. It is organized into three categories; mechanically 
uyuri.ous plants, photosensit:izers, and plants poisonous by ingestion. Each category is further organized alphabetically by family and by species within 
each family. The comm :m name(s) is preceded by the species :na.tre. In many cases, an entire list of common rnmes used for a particular species was 
not included. An attempt was made, however, to include the rmst widely used common names. The distribution for each species may vary within its 
geographical range. These designations are included only as a general guide. More detailed distributions can be found in local floras. 

It is important to note that aniJml groups other than those listed here may also be susceptible to a particular plant species, although no records 
may exist in the literature. Only those plants reported to poison aniJmls in the United States are considered here. It is also m teworthy that the 
frequency of reported cases may vary from region to region. An appendix is attached, listing the grass species koown to be infested with the ergot 
fungus (Claviceps spp.) or to cause symptoms of grass tetany. 

MECHANICAL INJURY 

Famlly/Sd entific name 
Euphorblaceae 
Eremocarpus setigerus 

Gramlneae (Poaceae) 
Aristida spp. 
Bromus diandrus 
(=B. rigidus) 
Hordeumjubatum 
Setaria /utescens 
(=S glaucum) 
Stipa spp. 

Legumlnosae (Fabaceae) 
Pisum sativum 
Trifolium incarnatum 

Ranunculaceae 
Anemone patens 

Rosaceae 
Rubus spp. 

Common name 

turkey rrnllein, dove weed 

poverty grass, t iTee-awned grass 
ripgut grass 

squirreltail barley 
yellow foxtail, foxtail grass 

needle grass 

pea, pea straw hay 
crimson clover 

anemone 

blackberry 

M-2 Appendix M I Toxic Plants 

Cause ofln!ury 

hairballs 

awns 
awns 

barbed awns 
mucous erosion from barbs 

awns 

if11l act ion 
hairballs 
hairballs 

fruit lodged in nasal passages 
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PHOTOSENSITIZING PLANTS 
Primary 

Family/Scientific 

.!!!.!!.!!: 
Hypericaceae 
Hypericum 

perforaJum 
Polygonaceae 
Fagopyrum 

sagittaJum 

Polygonum spp. 

Hep atogenic 

Family/Scientific 

.!!!.!!.!!: 
Agavaceae 
Agave lee he guilla 
Nolinatexana 
No/ina microcarpa. 
Composltae 
(Aster aceae) 

Common name 

St. J ohnswort, 
Klamath weed 

buckwheat 

smartweed, knotweed 

Conuuon name 

lechuguilla 
sacahuiste 
sacahuiste 

Tetradymia spp. horsebrush 

Crud ferae 
(Brasslcaceae) 
Brassica napus rape, mustard 

Gramlneae (Poaceae) 
Cynodon dactylon bermudagrass 

Panicum spp. panic grass, 
panicum 

Umbelllferae 
(Apiaceae) 
Ammi majus 
Cymopterus watsonii 

bishop's weed 
spring parsley 

GeoK[aJ!hical Range 
in U.S . 

northwest 

north and west 

throughout 

G!l!!&raJ!hical Range 
in U.S . 

southwest 
southwest 
southwest 

west 

north 

throughout 
throughout 

southwest and west 
Great Basin states, 
Nevada, Utah, etc. 

p!ryqts repprted tg he Poi5ROrA l5 tg cm irn f)s jn the l J $ 

Animals ree or ted to Freguency of 
be eolsoned f!:J! orted cases 

mainly cattle, also occasional 
horses, sheep, goats 

all classes rare 

cattle rare 

Animals r!:J!orted to Fr!l!Juen!;Y of 
be e olsoned ree orted cases 

sheep, goats occasional 
sheep, goats occasional 
sheep, goats occasional 

sheep Common 

cattle, sheep infrequent 

cattle rare 
sheep rare 

all classes rare 
cattle, sheep, fowl infrequent 
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Famlly!Sclentlftc 

.!!.!!!!!!l 
Verb enaceae 
Lantana spp. 

Zygophyllaceae 
Tribulus terrestris 

Common name 

lantana 

puncture vine, 
caltrop 

POISONING FROM INGESTION 

Division/Family/Sd entlftc name 
CYANOPHYTA 

Anabaena }los-aquae 

A nabaena torulosa 

Aphanizomenonflos-aquae 

Coelosphaerium kuetzingianum 

Gloeotrichia echinulata 

Lyngbya birgei 

Mlcrocystis aeruginosa 

Mlcrocystis incerta 

Nodularia spumigena 

Nostoc rivulare 

PYRRHOPHYT A (Dinoflagellates) 
Gonyaulax spp. 

Gymnodinium spp. 

Ptychodiscus brevis 

AppendixM Toxic Plants 

G£!!&raehical Ran11e 
in U.S . 

cultivated throughout 

south and west 

Common name 

Annie 

Annie 

Fannie 

Mike 

Mike 

shellfish poisoner 

shellfish poisoner 

shellfish poisoner 

plants reported to be p asona 15 to an!mf!ls !0 the! t s 

Animals rmorted to Fr!:!JUenQ: of 
be eoisoned reeorted cases 

cattle. sheep occasional 

sheep rare 

Animals reported Frequency of 
Geollraehical Range to be eoisoned ree orted cases 

throughout all classes occasional 

throughout all classes rare 

throughout all classes occasional 

throughout all classes rare 

throughout all classes rare 

throughout all classes rare 

throughout all classes occasional 

throughout all classes rare 

throughout all classes rare 

throughout all classes rare 

throughout coastal US all classes rare 

throughout coastal US all classes rare 

Gulf ofMexico all classes rare 



lloiversttv pt c antrmia Davis - Weefl Reseocch rynd lntrr mf1jqn Center ptants reorrted to he pQsono '5 to animals in the tl s 

Animals reported Frequency of 
DMslon/Famll;rfSclentlftc name Common name Geo&raehlcal Ran11e to be eolsoned rmorted cases 

MY COT A (Fungi) 
Ascomycetes 
Claviceps cinerea ergot Texas all classes, esp. cattle rare 

Claviceps paspali ergot south all classes, esp. cattle common 

Claviceps purpurea ergot northeast, east, midwest, all classes, esp. cattle common 
and California 

Gibberella zeae corn root rot east, central and south swine rare 
(= Fusarium roseum) 

Basidiornyc etes 
Amanita spp. death angels, throughout cattle, pets, esp. dogs rare 

death cups, etc. 

Gyromitra esculenta false morel throughout cattle, pets, esp. dogs rare 
(=He/vella esculenta) 

Lactarius torminosus lactarius throughout , esp. east all classes rare 

Entoloma lividum entoloma throughout all classes rare 
(= Rhodophyllus sinuatus) 

Tricholoma paradinum tricholoma west all classes rare 

Fungi imperfect 
Asperigillus jlavus aspergillus throughout all classes, except common 

Sheep 

Penicillium rubrum penicillium throughout cattle, sheep, fowl common 

Stachybotrys atra stachybotrys throughout horses common 

Lichens 
Parmelia molliuscula ground lichen midwest and north cattle, sheep infrequent 
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Divlsion/Family/Sclentlfic name 

PTERIDOPHYTA (Ferns) 
Drypterisfelix-mas 

(= Aspidiwnfelix-mas) 

Notholaena sinuata var. 
cochisensis 

Onoclea sensibilis 

Pteridiwn aquilinum 

SPHENOPHYTA (Horsetails) 
Equisetwn arvense 

Equisetwn palustre 

GYMNOSPERMS 
Conifers 

Cupressaceae 
Cupressus macrocarpa 

Juniper virginiana 

Pinaceae 
Pinus ponderosa 

AppendixM Toxic Plants 

Conunon name 

male fern 

Jimmy fern, 
cloak fern 

sensitive fern, 
meadow fern 

bracken fern, 
brake fern 

horsetail, 
scouring rush 
jointed rush, foxtail 

horsetail, 
scouring rush, foxtail 

Monterey cypress, 
Macro carp a 

juniper 

Ponderosa pine, 
west ern yellow pine 

Geographical Range 

northeast and west 

southwest 

east and south 

throughout 

throughout 

throughout 

California 

central to east 

west 

Plants reoprted to be ooismo!JS to oojmats in ttm t J s 

Animals reported 
to be poisoned 

cattle, horses 

mainly sheep, also 
cattle, goats 

horses 

cattle, horses, some 
sheep 

all classes, esp. horses 

all classes, esp. cattle 

cattle 

cattle, sheep, horses 

cattle 

Frequency of 
reported cases 

rare 

occasional 

rare 

comnon 

infrequent 

infrequent 

infrequent 

rare 

occasional 



I ln fversttv of C aJifcmia Dmds - W eed R eseocch and lp f ocmetion C ooter 

Dlvision/Famlly!Sclentlnc name 
Taxaceae 

Taxus spp. 

Cycads 
Cycadaceae 

Zamia integrifolia 

ANGIOSPERMS (Flowering plants) 
Aceraceae 

Acerrubrum 

Amaranthaceae 
Amaranthus spp. 

Amary llidaceae 
Zephyranthes aiamasco 

Anacardiaceae 
Toxicodendron diversilobum 
Toxicodendron radicans 

Toxiccxiendron vernix 

Ap ocynac eae 
Apocynum 

androsaemifolium 
Apocynum cannabinum 

Nerium oleander 

Common name 

yew 

coonties, 
Florida arrow root 

red maple, 
swamp maple 

pigweed, 
carelessweed 

atamasc o lily, 
rain lily 

western poison oak 
poison ivy, 
poison vine, markweed 
poison sumac 

spreading dogbane 

Indian hemp, 
dogbane 
oleander 

Geographical Range 

cultivated and native 
throughout 

Florida 

east 

throughout 

throughout , mainly 
south 

west 
midwest and east 

mideast and east 

throughout 

west 

cultivated in south, west 
and tropical US 

Plant s repated to he pcisono IS to anim als in t h e t I S 

Animals reported 
to be poisoned 

cattle, horse 

cattle 

cattle, horses 

cattle, swine 

cattle, horses, swine 

all classes 
all classes 

all classes 

all classes 

all classes 

all classes 

Frequency of 
reported cases 

rare 

rare 

rare 

infrequent 

infrequent 

rare 
rare 

rare 

rare 

rare 

occasional 
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M-8 

I JnjYfHSjty pf C atjfomjiJ Dmds - W eeQ Reseocch ood lpfrrmatjpn Ceqter 

Divlsion/Family/Sclentlfic name 

Thevetia peruviana 

Vinca spp. 

Araceae 
Arisaema spp. 

Dieffinbachia spp. 

Philodendron spp. 

Araliaceae 
Aralia spinosa 

Hedera canariensis 

Hedera helix 

Asclepiadaceae 
Asclepim spp. 

Berberidaceae (= Podophyllaceae) 
Podophyllum peltatum 

Boraginac eae 
Amsinckia intermedia 

Cynoglossum oJ[ICinale 

Echium spp. 

AppendixM Toxic Plants 

Conunon name 

yellow oleander, 
be- still tree 
periwinkle 

Jack-in-the-pulpit 

dumbcane 

philodendron 

Hercules club, 
devils walking stick, 
angelica tree 

Algerian ivy 

English ivy 

milkweed 

mayapple, 
mandrake 

coastal fiddleneck, 
Tarweed 

hounds tongue 

viper's bugloss 

Geographical Range 

tropics 

cultivated in south and 
Hawaii 

east 

cultivated throughout 

cultivated throughout 

east and mideast 

cultivated throughout 

cultivated throughout 

throughout 

mideast and east 

west 

throughout 

California 

Plants reoprted to be ooismo!JS to oojmats in ttm t J s 

Animals reported 
to be poisoned 

all classes 

all classes 

cattle, sheep, swine, 
goats 
pets 

pets, esp. cats 

all classes 

all classes 

all classes 

all classes 

all classes 

mainly horses, also 
cattle and swine 

cattle, sheep, horses 

sheep, horses, pets 

Frequency of 
reported cases 

rare 

rare 

rare 

corrmon 

corrmon 

rare 

rare 

rare 

occasional 

rare 

corrmon 

rare 

rare 



lloivers ttv pt cantrmia Davis- Weefl Reseocch rynd lntrrmf1jqn Center 

Dlvision/Famii~Scientlfic name Common name 

Heliotropium europaeum heliotrope 

Buxaceae 
Buxus sempervirens corrunon box 

Calycanthaceae 
Calycanthusfertalis Carolina allspice 

Campanulaceae 
Lobelia spp. lobelia, cardinal 

flower, Indian 
tobacco 

Cannabaceae 
Cannabis spp. marijuana, hemp, etc. 

Capparidaceae 
Wislizenia re.fracta jackassclover 

Caprifo liaceae 
Sambucus spp. elderberry, elder 

Caryophyllaceae 
Agrostemma githago com cockle 

Drymaria arenarioides alfombrilla 

Drymaria pachyphylla inkweed, drymary 

Saponaria officina/is bouncing bet 

Celastraceae 
Celastrus scandens climbing bittersweet 

GeograJ!hlcal Ran~:e 

throughout 

cultivated throughout 

southeast 

cultivated and native 
throughout 

throughout, esp. north 

southwest 

throughout 

throughout 

southwest 

southwest 

throughout 

central to east 

ptants reorrted to he pQsono '5 to animals in the tl s 

Animals reported 
to be J!Oisoned 

cattle, sheep, swine, 
fowl 

sheep 

cattle 

cattle, sheep 

pets, esp. dogs 

cattle, sheep, horses 

cattle, swine 

all classes, esp. fowl 
and swine 

all classes, except 
Horses 

all classes, except 
Horses 

all classes 

esp. horses, also cattle and sheep 

Frequency of 
rmorted cases 

infrequent 

rare 

rare 

rare 

rare 

rare 

rare 

infrequent 

occasional 

occasional 

rare 

rare 
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1 JnjYfusjty pt C atjfomjiJ Dwis - WeeQ Reseocch f1p d lptrrmfijpn Center 

Divlsion/Famil:J::!Sdentlfic name Conunon name 

Chenopodiaceae 
Atriplex spp. saltbush 

Bassia hyssopijolia fivehook bassia 
Beta vulgaris beet, sugar beet, 

fodder beet,mangel, 
mangel-wurzel, mangold 

Chenopodiwn album common lambsquarter 

Chenopodium ambrosioides wormseed 

Chenopodium spp. goosefoot 

Halogeton glomeratus halogeton, barilla 

Kochia scoparia burning bush, 
summer cypress, 
Mexican flfeweed 

Sa/sola australis Russian thistle, 
(= S petijera, S kali, S iberica) turrbleweed 

Sarcobatus vermiculatus greasewod 

Suckleya suckleyana poison suckleya 

Compositae (Asteraceae) 
Achillea spp. yarrow 

Anthemis cotula dog fennel, mayweed, 
mayweed charnomil, 

Artemisiafilijolia sand sagebrush 

Artemisia tridentata big sagebrush 

M-10 AppendixM Toxic Plants 

Geog[aJ!hlcal Ranr;e 

throughout 

east and west 
cultivated throughout 

throughout 

east 

throughout 

western Great Basin states 

throughout, esp. west 

north, midwest, and west 

west 

Rocky Mountain states 

throughout 

throughout 

midwest and west 

west 

Plants rnprsted tq he pqjspp[A JS tg cmjrruJs jn the I J s 

Animals reported 
to be J!Oisoned 

cattle, sheep 

sheep 
cattle, sheep 

sheep, swine 

fowl 

all classes 

sheep 

cattle, sheep, horses 

all classes 

sheep 

cattle, sheep 

cattle 

fowl 

horses 

sheep, horses 

Frequency of 
reported cases 

rare 

rare 
infrequent 

infrequent 

rare 

rare 

common 

rare 

infrequent 

occasional 

rare 

rare 

rare 

rare 

rare 



1 tniversitv 9t C rytjtomiiJ Ow is - W eed R esearch f1p d tptprrm jjpn center 

Divlsion/Famil:J::!Sdentlfic name Common name Geor;raJ!hlcal Range 
Aster spp. aster thoughout 

Baccharis pteronioides yerba-de-pasmo southwest 

Baccharis spp. coyotebrush, throughout 
Silvering, false-willow 

Bahia oppositifolia plains bahia west 

Baileya multiradiata desert baileya, southwest 
cloth of gold 

Centaurea solstitialis yellow star thistle south, east and west 

Chrysotlrunnus nauseosus rubber rabbitbrush west 

Co'!)!za coulteri conyza southwest 

Eupatorium rugosum white snakeroot, east to Texas 
Richweed 

Eupatorium wrightii rayless goldenrod, southwest 
(= Jsocoma wrightii) snakeroot 

Flourensia cernua tarbush, blackbrush southwest 

Franseria discolor white ragweed west 

Grindelia spp. gurnweed west 

Gutierrexia microcephala broomweed, perennial southwest, also westcattle, 
(= Xanthocephalum snake weed, slinkweed, turpentine weed 

microcephala) 

Haplopappus heterophyllus rayless goldenrod, southwest 
Jimmyweed, burrow weed 

ptryqts repmed tp he QOiSOPQ! ts tp rmjm f1 s jn the I! S 

Animals reported 
to be J!olsoned 
sheep 

cattle, sheep 

cattle, sheep, fowl 

cattle 

sheep, goats 

horses 

cattle, sheep, horses 

cattle 

cattle, horses 

cattle 

cattle, sheep, goats 

cattle, sheep, horses 

cattle, sheep, horses 

sheep, goats 

cattle, sheep, horses 

Frequency of 
reJ!orted cases 
rare 

rare 

rare 

rare 

occasional 

common 

rare 

rare 

occasional 

occasional 

rare 

rare 

rare 

common 

occasional 
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l Jnjyersttv d Caljfqnja Qey1s - W eed Reseach ood tn fcrma!!m Center Plants reported to be QQSQDQ 15 tq an1m fl5 !D the l J S 

Animals reported Frequency of 
Dlvlslon/Famii:~:/Sdentllic name Conunon name Ge!!ll;raJ!hlcal Ran~:e to be J!Oisoned rmorted cases 

Heleniwn spp. sneezeweed west and east esp. sheep, also common 
cattle and goats 

Hymenoxys odoraJa bitterweed, bitter southwest all classes, esp. sheep common 
Rubberweed 

Hymenoxys richardsonii pingue, Colorado southwest Canada to esp. sheep, also cornnon 
rubberweed Texas and Arizona cattle and goats 

Hymenoxys lemmonii rubberweed southwest sheep cornnon 

Iva angustifolia narrow leaf sumpweed south cattle rare 

Lactuca serriola prickly lettuce, throughout cattle rare 
(= Lactuca scariola) wild lettuce 

Oxytenia ace rosa copperweed southwest cattle, sheep occasional 
(= Iva acerosa) 

Psathyrotes annua papertlower, southwest sheep rare 
Psathyrotes 

Psilostrophe spp. papertlower southwest sheep infrequent 

Rudbeckia laciniata golden glow, midwest to east horse, sheep, swine infrequent 
cone flower, thimbleweed 

Sartwelliaflaveriae sartwellia southwest cattle, sheep, goats rare 

Senecio spp. groundsel, ragwort, throughout all classes, esp. horses cornnon 
Bitterweed 

Silybum marianum milk thistle, California esp. cattle, also sheep infrequent 
bull thistle, variegated 
thistle, St. Mary's thistle 

Solidago spp. goldenrod throughout cattle, sheep, horses infrequent 
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l lD!Vft [Sity of Cal!fom!a Davis- W eed Reseocch ood lntocmatJOO Center 

Dlvlslon/Famll:r/Sclentlftc name Conunon name 

Tanacetum vulgare tansy 

Tetradymia canescens spineless horsebrush 

Tetradymia glabrala littleleaf horse brush, 
spring rabbitbrush, 
coal oil brush 

Viguiera annua annual goldeneye 

Xanthium spp. cocklebur, clotbur 

Xylorrhiza spp. woody aster 

Crassulaceae 
Cotyledon spp. cotyledon 

Cruciferae (Brassicaceae) 
Armoracia lapathifolia horseradish 

Brassica spp. rrustard, wild mustard 

Descurainia pinnata tansy mustard 

Erysimum cheiranthoides wormseed rrustard 

Raphanus spp. radish, wild radish 

Stanleya pinnata prince's plume 

Thlaspi arvense fanweed, field 
pennycress, 
pennycress mustard 

Geo~~;ral!hical Ran11e 

throughout 

west 

west 

southwest 

throughout 

west 

occas. cultivated in US 

east, midwest and 
orcas. West 

throughout 

sotuh and southwest 

throughout 

throughout 

midwest to southwest 

throughout 

P lants reoorted to be oojSOOO! JS to oojme!s jn the l J s 

Animals reported 
to be l!oisoned 

cattle 

sheep 

sheep 

cattle 

cattle, swine, fowl 

sheep 

goats 

cattle, horses, swine 

cattle, sheep, swine 

cattle, horses 

swine 

cattle, sheep 

all classes 

all classes 

Frequency of 
rroorted cases 

rare 

corrmon 

corrmon 

rare 

occasional 

occasional 

rare 

rare 

occasional 

infrequent 

rare 

rare 

rare 

rare 
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M-14 

I JnjYfHSjty pf C atj fomjiJ Dmds - W eeQ Reseocch ood lpfrrmatjpn Ceqter 

Divlsion/Family/Sclentlfic name 

Cucurbitaceae 
Momordica charantia 

Cuscutaceae 
Cuscuta spp. 

Cyperaceae 
&irpus americanus 

Datiscaceae 
Datisca glome rata 

Ericaceae 
Kalmiaspp. 

Ledum spp. 
Leucothoe spp. 

Lyonia spp. 

Menziesiaferriginea 

Pieris japonic a 

Rhododendron spp. 

AppendixM Toxic Plants 

Conunon name 

balsam pear, 
balsam apple, bitter 
gourd 

dodder 

bulrush, three-aquare 

durango root 

lambkill, sheepkill, 
calfkill, laurel, wicky, 
calico bush, ivy bush 

Labrador tea 
laurel, black laurel, 
fetter bush 

male berry, male 
blueberry, 
huckleberry 
stagger bush 

Geographical Range 

southeast 

throughout 

throughout 

California 

throughout 

west 
throughout 

east 

mock azalea, west 
rusty leaf, fools Huckleberry 
Huckle betTY 

Japanese pieris, cultivated throughout 
andromeda 
azalea, rhododendron cult. and native throughout 

Plants reoprted to be ooismo!JS to oojmats in ttm t J s 

Animals reported 
to be poisoned 

dogs 

cattle, horses 

cattle 

cattle, sheep 

all classes, esp. sheep 

all classes, esp. sheep 
all classes, esp. sheep 

all classes 

all classes, esp. sheep 

all classes, esp. sheep 

all classes, esp. sheep 

Frequency of 
reported cases 

rare 

rare 

rare 

rare 

infrequent 

rare 
rare 

rare 

rare 

rare 

infrequent 



I JnjYfHSjty pf C atj fomjiJ Dmds - W eeQ Reseocch ood lpfrrmatjpn Ceqter 

Divlsion/Family/Sclentlfic name 
Euphorbiaceae 

Ale urites spp. 

Croton spp. 

Eremocarpus setigerus 

Euphorbia spp. 

Hippomane mancinella 

Phyllanthus abnormis 

Reverchonia arenaria 

Ricinus communis 

Sapium sebijerum 

Stillingia spp. 

Fagaceae 
Quercus spp. 

Fumariaceae 
Corydalis spp. 

Dicentra spp. 
(= Bikukulla spp.) 

Conunon name 

tung oil tree 

hogwort, croton 

turkey mullein, 
dove weed 

spurge 

manchineel tree 

spurge 

reverchonia 

castor bean, 
pahna christ i 

Chinese tallow tree 

queen's delight 

oak 

fitweed, corydalis, 
Funitory 

staggerweed, 
dutchman's breeches, 
squirrel corn 

Geographical Range 

south 

cult. throughout, native to 
southeast and tropics 

west 

throughout 

Florida 

Texas 

southwest 

south and west 

Atlantic coast , 
south to Calif 

southwest 

throughout, esp. 
west and southwest 

mainly west, occa.s. east 

cult. and native throughout 

Plants reoprted to be ooismo!JS to oojmats in ttm t J s 

Animals reported 
to be poisoned 

cattle, horses, fowl 

cattle 

cattle 

cattle, sheep, horses 

all classes 

cattle, also sheep, goat 

sheep 

all classes 

cattle, sheep, goats 

sheep 

cattle, horses 

cattle, sheep, horses 

esp cattle, also horses 

Frequency of 
reported cases 

rare 

rare 

rare 

infrequent 

infrequent 

occasional 

rare 

infrequent 

rare 

rare 

corrmon 

rare 

rare 
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I Jnrvocsttv of cantcm!a DaVis - W eed Reseocch and lntocmfljop Center 

Dlvlslon/Famii~Sclentlftc name Common name 
Genetianac eae 

Centaurium spp. century, mountain pink 

Gramineae (Poaceae) 
Avena sativa cultivated oats 

Cynodon dactlyon bermuda grass 

Festuca arundinacea tall fescue 

Glyceria striata fowl mannagrass 

Hilaria rigida galleta grass 

Hordeum vulgare cultivated barley 

Lolium temulentum darnel 

Lolium spp. ryegrass 

Phalaris tuherosa canary grass, winter 
Harding grass 

Setaria Jutescens yellow foxtail, yellow 
(=S glauca) bristle grass 

Sorghum spp. Johnsongrass, 
Columbus grass, 
Sudan grass, sorghum 

Stipa viridula sleepy grass 

Stipa robusta sleepy grass 
(= S vaseyi) 

Zeamays corn, Indian corn, maize 

M-16 AppendixM Toxic Plants 

GeollraJ!hlcal Ran11e 

midwest to west 

cultivated throughout 

throughout 

throughout 

throughout 

southwest 

cultivated throughout 

east and west 

throughout 

west coast and 
North Carolina 

throughout 

cult. and weedy throughout 

north to southwest 

southwest 

cultivated throughout 

ptapts repcrted to be Qd S OQO JS to anjm ats jo the l J S 

Animals reported 
to be J!Oisoned 

esp. sheep, also cattle 
and goats 

cattle, sheep 

cattle 

cattle, sheep 

cattle 

cattle 

swine, pets, esp. dogs 

cattle, sheep 

cattle, sheep 

cattle, sheep 

cattle, horses 

esp. cattle, also sheep 
and horses 

horses 

cattle, sheep 

cattle 

Frequency of 
rrnorted cases 

rare 

occasional 

infrequent 

occasional 

rare 

rare 

rare 

rare 

infrequent 

rare 

occasional 

occasional 

rare 

rare 

rare 



l Jn jyers1ty of C al! fom1a Qa\tis - Weed Rese occh rod lntcrma!Jon Center 

Dlvlslon/Famill:/Sclentlftc name Corrunon name 
Haemodoraceae 

Lacnanthes tinctoria bloodwort, redroot 

Hippocastanaceae 
Aesculus spp. buckeye, horsechestnut 

Hydrangeaceae 
Hydrangea spp. hydrangea 

Iridaceae 
Iris spp. iris, flag 

Juncaginaceae 
Triglochin maritima arrowgrass, sourgrass 

Triglochin palustris arrowgrass, sourgrass 

Labiatae (Lamiaceae) 
Glechoma hederacea ground ivy, creeping charlie, 

gill-over-the-ground 

Perillafrutescens cowmint , beef stick plant 

Salvia reflex a annual sage, mintweed 

Lauraceae 
Persea americana avocado 

Leguminosae (Fabaceae) 
Abrus p recalorius crab's eye, precatory 

bean, rosary pea, jequirity 
bean 

Acacia spp. guajillo, acacia 

Arachis hypogaea peanut, groundnut 

Geoa;raehlcal Rana;e 

east 

cult. and native throughout 

cultivated throughout 

cult. and native throughout 

throughout 

throughout, except southeast 

north and east 

east 

Wisconsin to Texas 

cultivated in Calif and Florida 

Florida 

southwest, Texas 

cultivated in south 

P la nts reoorted to be poJsmoJ Js to ooimals jn the l J S 

Animals reported 
to be I! oisoned 

swine 

all classes, esp. cattle 

all classes 

cattle 

cattle, sheep 

cattle, sheep 

horses 

all classes, esp. cattle 

cattle 

all classes 

cattle, horses 

cattle, sheep, goats 

cattle, swine, fowl 

Frequency of 
rrnorted cases 

rare 

infrequent 

rare 

rare 

occasional 

infrequent 

rare 

infrequent 

rare 

infrequent 

rare 

rare 

rare 
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I lphmrsif)t at Caljtocoia Davis - Weed Research rod !nfocmation Cpptec Ploots reported to be ooisooot 1$ to animas in the I! s 

Animals reported Frequency of 
Divlslon/Famli:~:/Sdentific name Conunon name Ge!!&raJ!hlcal Ran~:e to be J!Oisoned reJ!orted cases 
Astragalus spp. locoweed, milkvetch, midwest and w est all classes common 

poison vetch, rattleweed 

Baptisia spp. false indigo, baptisia central states esp. horses, also cattle rare 

Cassia spp. senna, coffee weed east, southeast to southwest, all classes rare 
tropics 

Crotalaria spp. rattlebox, crotalaria central to east all classes common 

Glottidium vesicarium coffee weed, bagpod, Florida cattle rare 
coffee bean 

Glycine max soybean, soyabean culti. in midwest and east esp. cattle, also sheep rare 
and horses 

Gymnocladus dioica Kentucky coffee bean midwest to east cattle, sheep, horses rare 

Jndiogfera endecaphylla creeping indigo tropic s cattle, sheep, horses rare 
(= 1 spicata) 

Laihyrus spp. vetch, wild pea, pea throughout esp. horses, also cattle common 
and sheep 

Lespedeza stipulacea lespedeza central to east cattle infrequent 

Leucaena glauca koa haole, lead tree south and Hawaii all classes infrequent 

lupinus spp. lupin, bluebonnet throughout esp. sheep, also cattle common 
and horses 

Medicago sativa alfalfa, lucerne cultivated throughout cattle, sheep, horses, occasional 

and sw ine 
Medicago polymorpha burclover, trefoil California cattle, sheep, swine infrequent 

(= M hispida) 

Melilotus spp. sweetclover throughout esp. cattle, also sheep occasional 

M-18 AppendixM Toxic Plants 



l !n jyersity of C alifornia Dmds - W eed R eseocch rod lptcrmation Center P lants reoorted to be noism oJ IS to roim als jn the l I s 

Animals reported Frequency of 
Dlvlslon/Famill:/Sclentlftc name Common name GeoKraehlcal Ran&e to be I! olsoned reeorted cases 
Oxytropis spp. point locoweed, midwest and west all classes common 

point vetch 

Phaseolus lunaius lima bean, Java bean, cultivated throughout cattle infrequent 
Burma bean, Sieva bean, etc. 

Pisum sativum garden pea cultivated throughout cattle, sheep, horses, infrequent 
and swine 

Prosopis julijlora mesquite, kiawe bean California to Texas, Hawaii cattle infrequent 

Robinia pseudoacacia black locust throughout, esp. east all classes, esp. cattle rare 
and horses 

Sesbania spp. correeweed, coffeebean, Gulf Coast states cattle, sheep, goats, occasional 
(= Daubentonia spp.) bag-pod, rattlebrush, and fowl 

rattlebox, sesbane, poison bean 

Sophora spp. mescal bean, silky west and southwest cattle, sheep rare 
sophoramid 

Thermopsis montana goldenpea, yellow pea west cattle rare 

Trifolium spp. clover throughout all classes, esp. horses occasional 

Vicia villosa hail}' vetch throughout cattle, horses, fowl infrequent 

Vicia spp. vetch, fava bean throughout horses rare 

Liliaceae 
Allium cepa cutivated onion cultivated throughout cattle, horses, pets occasional 

Allium spp. wild onion throughout cattle, sheep, horses, rare 
dogs 

Amianthium staggergrass, fly poison, midwest to east cattle, sheep occasional 
muscaetoxicum crow poison 
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M-20 

I JnjYfHSjty pf C atjfomjiJ Dmds - W eeQ Reseocch ood lpfrrmatjpn Ceqter 

Divlsion/Family/Sclentlfic name 

Asparagus officinalis 

Colchicum autumnale 

111elanthium virginicum 

Ornithogalum umbel/alum 

Polygonatum multijlorum 

Veratrum spp. 

Zigadenus spp. 

Linaceae 
Linum neomexicanum 

Linum usitatissimum 

Loganiaceae 
Gelsemium sempervirens 

Loranthaceae (= Viscaceae) 
Phoradendron spp. 

Malvaceae 
Gossypium spp. 

Malva parvijlora 

Modiola caroliniana 

AppendixM Toxic Plants 

Conunon name 

cultivated asparagus 

authumn crocus 

bunchflower 

Star-of-Bethlehem, 
Snowdrop 

Solomon's seal 

false hellebore, com lily, 
skunk cabbage 

death camas 

yellow pine flax 

flax, linseed 

Geographical Range 

cult. mainly in west 

cultivated throughout 

central to east 

midwest to east 

cult. mainly in east 

throughout, esp. west 

west, midwest to south 

southwest 

cultivated throughout 

Carolina jessamine, yellow south 
jessamine, evening trumpetflower 

mistletoe west 

cotton cultivated in south and west 

mallow, cheeseweed throughout 

ground ivy south to west 

Plants reoprted to be ooismo!JS to oojmats in ttm t J s 

Animals reported 
to be poisoned 

cattle 

all classes 

cattle, sheep, horses 

cattle, sheep, swine 

pets, esp. dogs 

esp. sheep, also cattle 
and goats 

esp. sheep, also cattle 
and horses 

cattle, sheep 

cattle, sheep 

all classes 

cattle, pets 

cattle, sheep, swine 

horses 

cattle, sheep, goats 

Frequency of 
reported cases 

rare 

rare 

rare 

infrequent 

rare 

occasional 

comnon 

rare 

rare 

occasional 

rare 

occasional 

infrequent 

rare 



I lnryerstty of Cal! fqnja Qa'x'is- Wfled Reseocch and tntocm fijon C enter 

Dlvislon/Famii~Sclentlnc name Conunon name 
Meliaceae 

Melia azedarach chinabeny tree, white 
cedar 

Moraceae 
Mac lura pomifera osage orange 

Myoporaceae 
Myoporum spp. myoporum, boobialla 

Oleaceae 
Ligustrum spp. privet 

Oxalidaceae 
Oxalis pes-caprae Bennuda buttercup, 

Bermuda,oxalis, soursob, 
sorrel 

Papaveraceae 
Papaver spp. poppy 

Phytolaccaceae 
Phytolacca americana pokeweed, pokeberry, 

scoke, garget, pigeonberry 

Polygalaceae 
Polygala spp. snakeroot, milkwort 

Polygonaceae 
Rheum rhaponticum rhubarb 

Rumex spp. dock, sorrel 

Pritrulaceae 
Anagallis arvensis scarlet pimpernel 

Geo&raehlcal Ran11e 

south and tropics 

south to southwest 

cultivated in west 

cultivated throughout 

Florida and California 

cultivated throughout 

east, south and southwest 

throughout 

cultivated throughout 

throughout 

east and west coasts 

Plants repcrted to be pd sooo Js to anjm a!s jo the l J S 

Animals reported 
to be eolsoned 

swme 

cattle 

all classes 

cattle, sheep, horses, 
dogs 

sheep 

all classes 

cattle, swine 

horses 

all classes 

catt le, sheep 

cattle, sheep 

Frequency of 
reeorted cases 

rare 

rare 

rare 

rare 

rare 

rare 

rare 

rare 

infrequent 

rare 

rare 
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l Jn!yers!ty of C al!fom!a Qavis- W eed Reseocch ood lntocmat!on Center p lants reoorted to be pojsooo1 JS to oojma!s jn tbe l J S 

Animals reported Frequency of 
Dlvlslon/Famlll;/Sclentlftc name Conunon name GeoaraJ!hlcal Ran&e to be J!olsoned rmorted cases 
Ranunculaceae 

Aconitum spp. monkshood, aconite throughout cattle, horses infrequent 

Actaea rubra baneberry throughout cattle, sheep rare 

Anemone spp. anemone, cult. throughout, cattle, sheep rare 
windflower, pasque native in north 

Caltha spp. marsh marigold throughout cattle, horses rare 

Ceralocephalus bur buttercup northwest sheep rare 
testic ulalus 

Delphinium spp. larkspur mainly west, occas ionally cattle, rarely sheep corrmon 
east and midwest 

Ranunculus spp. buttercup, crowfoot throughout horses, swine, goats rare 

Rharnnaceae 
Colubrina texensis hogplum Colorado to Texas sheep rare 

Ka.rwinskia humboldtiana coyotillo Texas to southern California all classes occasional 

Rosaceae 
Amelanchier spp. serviceberry throughout cattle rare 

Cercocarp us spp. mountain mahogany west cattle, sheep infrequent 

Heteromeles arbutifolia toyon, Christmas west cattle, horses rare 
berry 

Malus sylvestris apple cultivated throughout cattle, horses rare 

Prunus virginiana chokecherry midwest and west all classes corrmon 

Prunus spp. wild cherry, cult. and native throughout all classes occasional 
chokecherry 
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I loiversrtv at Ca!j tocnia Davis - Weed Research ood lptocmatian Center 

Divlslon/Famii:~:/Sdentlfic name Conunon name 
Rubiaceae 

Cephalanthus occidentalis buttonbush 

Rutaceae 
Citrus spp. citrus, orange, 

grapefruit, etc. 

Scrophulariaceae 
Digitalis purpurea foxglove 

Solanaceae 
Cestrum diurnum day blooming 

jasmine,king-of-the-day 

Datura spp. datura, thomapple, 
jimsonweed, apple 
ofPeru, stramonium 

Hyoscyamus niger black henbane, 
henbane 

Lycium halimifolium matrimony vine 

Lycopersicon esculentum tomato 

Mcotiana spp. tobacco, wild 
tobacco 

Physalis spp. ground cherry, 
tomatillo 

Solanum spp. nightshade, 
bittersweet, potato, 
Jerusalem cherry, etc. 

Ge!!&raJ!hlcal Range 

throughout 

cultivated throughout 

cult. throughout, 
weed in west 

Florida 

cult. and native throughout 

north 

north 

cultivated throughout 

mainly west, cult. in east 

throughout 

cultivated and native 
throughout 

Ploots reported to he poisooot !S to animas in the t t s 

Animals reported 
to be J!Oisoned 

cattle 

swine, fowl 

all classes 

cattle, horses 

all classes 

all classes 

cattle, sheep 

cattle, swine 

esp. horses, also cattle 
sheep, swine 

sheep 

all classes 

Frequency of 
reJ!orted cases 

rare 

rare 

rare 

rare 

occasional 

rare 

rare 

infrequent 

o ccasional 

rare 

common 
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I JnjYfHSjty pf C atjfomjiJ Dmds - W eeQ Reseocch ood lpfrrmatjpn Ceqter Plants reoprted to be ooismo!JS to oojmats in ttm t J s 

Animals reported Frequency of 
Divlsion/Famil:J;:/Sclentlfic name Conuuon name Geo~:raJ!hlcal Ranr;e to be J!olsoned rmorted cases 
Thymelaeaceae 

Daphne spp. daphne, mezereon, cultivated throughout swine rare 
spurge laurel 

Umbelliferae (Apiaceae) 
Aethusa cynapitun fools parsley northeast swine rare 

Apium gr(IIIeolens celery cult. throughout, esp. west cattle rare 

Cicuta spp. water hemlock east and west all classes infrequent 

Conium maculattun poison or throughout all classes rare 
spotted hemlock 

Situn su(IIIe water or throughout cattle, swine rare 
hem I ock p arns ip 

Sphenosciadium whitehead west cattle, horses rare 
capitellatum 

Urticaceae 
Urtica spp. stinging nettle throughout pets, esp. dogs occasional 

Verbenaceae 
Aloysia lycioides whitebrush southwest horses infrequent 

(= Lip pia ligustrina) 

Zygophyllaceae 
Kallstroemia hirsutissima carpetweed, southwest to Kansas all classes, esp. cattle rare 

hairy caltrop 

Pegantun harmala African rue southwest cattle infrequent 

Tribulus terrestris puncture vine, caltrop east, south to southwest cattle, sheep, goats rare 
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t to iversttv pf C;;li tocnia Dwis- Weed Reseocm ood lnfcmmti m center 

APPENDIX 

Spedes Involved In Grass Tetany 

Gramineae 
Agropyron spp. 
Avena saliva 
Bromus mollis 
Da:tylis glomeraia 
Hordeum leporinum 
Hordeum vulgare 
Latium perenne 
Phleum praiense 
Secale cereale 
Triticum aestivum 

Spedes Infested with Claviceps spp. (ergot) 

Gramineae 
Agropyron spp. 
Agrostis alba 

(= A. gigantea) 
Bromus inermis 
Calamagrostis spp. 
Dactylis glomeraia 
E/ymus spp. 
Festuca arundina:ea 
Latium perenne 
Paspalum dilaiaium 
Phalaris arundinacea 
Poa spp. 
Secale cereale 

quackgrass, wheat grass 
cultivated oats 
soft chess 
orchardgrass 
wild barley 
cultivated barley 
wild ryegrass, perennial ryegrass 
timothy 
cultivated rye 
cultivated wheat 

quackgrass, wheatgrass 
redtop 

smooth bromegrass 
reed grass, bluejoint grass 
orchardgrass 
wild rye 
tall fescue, rescue grass 
wild ryegrass, perennial ryegrass 
dallisgrass 
reed canarygrass 
bluegrass 
cultivated rye 

p tryqts repprted tp he Poi590rAl5 tg cmirnf)s jn the l J S 
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Toxic Plants and Your Horse 

Andi Foster, DVM 

Being the grazing, foraging animals that horses are, it is no wonder that horse 
owners get worried about toxic plants. Plant intoxication is a very real concern if your 
horse spends time out on pasture. In fact, it can be a risk even if your horse is always 
kept indoors because toxic plants can sometimes accidentally make their way into the 
hay you buy. 

There are a handful of toxic plants to be aware of in California and they all vary in 
their level of toxicity; ie some plants are life threatening after only a few leaves are 
ingested, whereas others become toxic only after being eaten in large quantities over a 
longer period of time. Becoming aware of these toxic plants and to being able to 
recognize them in your pasture or hay can greatly reduce the chance that your horse 
will suffer from toxic ingestion. 

Here is a list of some common toxic California plants that your horse may encounter: 

Common Groundsel (Senecio vulgaris) 

• Body system affected: Liver, Skin 
• Signs of toxicity: Due to pyrrolizidine alkaloids (PA) present in the plant. 

Weight loss, poor appetite, jaundice, behavioral changes, incoordination, 
head pressing , dermatitis, skin sloughing over white-haired regions. 

• Toxic dose: 1-4% body weight (10-40 pounds per 1000 pound horse) over 
several weeks to months. Higher doses can cause acute liver failure. 
Horses usually avoid PA containing plants unless no other food is available. 

• Toxic components: Entire plant, fresh or dried, especially flowers. 

Tansy Ragwort (Senecio jacobea) 

• Body system affected: Liver, Skin 
• Signs of toxicity: Another PA containing plant. Same signs as above. 
• Toxic dose: Similar to Common Groundsel. 4-8% body weight (40-80 

pounds per 1000 pound horse) over several days can be lethal. 
• Toxic components: Similar to above. 

Fiddleneck (Amsinckia intermedia) 

• Body system affected: Liver, Skin 
• Signs of toxicity: Another PA containing plant. Same signs as above. 
• Toxic dose: Similar to above. 
• Toxic components: Similar to above. 
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St. John's Wort (Hypericum perforatum) 

• Body system affected: Skin 
• Signs of toxicity: Dermatitis, skin sloughing in white-haired areas. This 

plant does not contain PAs and therefore does not affect the liver. 
• Toxic dose: Plant must be eaten over several days at doses similar to PA­

containing plants. 
• Toxic components: Mainly the leaves. 

Yellow Star Thistle (Centaurea solstitialis) 

• Body system affected: Nervous system 
• Signs of Toxicity: Difficulty eating/drinking, weight loss. Ability to swallow 

remains intact, but horses will have difficulty prehending food and chewing 
it. Horses usually die from starvation/dehydration. Horses can actually 
develop a preference for eating the plant and may eventually prefer it to hay. 

• Toxic dose: Large quantities of about 600-1000 pounds eaten over several 
months. 

• Toxic components: Entire plant, fresh or dried. 

Brackenfern (pteridium aquilinum) 

• Body system affected: Nervous system 
• Signs of toxicity: Toxin causes a deficiency in thiamine (vitamin 81) which 

manifests as abnormal mentation, behavioral changes, incoordination, teeth 
grinding, blindness, convulsions. 

• Toxic dose: Consumption of 3-5% of their diet in Brackenfern for at least 1 
month. 

• Toxic components: Roots are the most toxic followed by the leaves, fresh 
or dried. 

Poison Hemlock (Conium maculatum) 

• Body system affected: Nervous system 
• Signs of toxicity: Start as early as 30-60 minutes after ingestion and 

include salivation, colic, incoordination, muscle tremors, respiratory distress 
and frequent urination and defecation. Death can occur from respiratory 
failure as soon as 2-3 hours after ingestion. 

• Toxic dose: 4-5 pounds of hemlock for a typical 1000 pound horse can be 
fatal. 

• Toxic components: Seeds are the most toxic followed by leaves and 
stems. 
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Oleander (Nerium oleander) 

• Body system affected: Gastrointestinal, Heart 
• Signs of toxicity: Colic and diarrhea are common signs. Since Oleander is 

a cardiotoxic plant, arrhythmias almost always accompany Gl signs. Thus 
other symptoms include irregular heart rate, anxiety, muscle trembling, 
collapse, death. 

• Toxic dose: 0.005% body weight (0.8oz per 1000 pound horse). Several 
leaves can be fatal! 

• Toxic components: Entire plant, fresh or dried. 

Nightshade (Solanaceae) 

• Body system affected: Nervous system, Gastrointestinal 
• Signs of toxicity: Excitation followed by depression, incoordination, 

tremors, colic, manure retention or diarrhea. Plant is typically eaten when 
no other food is present. 

• Toxic dose: 0.1-0.3% of body weight (16-48oz per 1000 pound horse). 
• Toxic components: Entire plant, especially the berries. 

Pigweed (Amaranthus reytroflexus) 

• Body system affected: Kidney 
• Signs of toxicity: Weight loss, lethargy, poor appetite, increased drinking 

and urination. May see trembling weakness, respiratory problems. 
• Toxic dose: Toxicity occurs after ingestion of a relatively large amount over 

several days. Plant is not palatable and most horses will avoid it if food is 
available. 

• Toxic components: Mainly the leaves, less in stems, roots, seeds. 

Pacific Yew (Taxus brevifolia) 
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• Body system affected: Heart 
• Signs of toxicity: Slow heart rate, muscle trembling, anxiety, 

incoordination, colic, diarrhea, respiratory distress, acute death. 
• Toxic dose: 0.1.0.5% body weight (about 8-16oz of leaves) can be fatal! 

Yew poisoning in horses is not very common since they will usually not 
eat it as long as other food is present. 

• Toxic components: Entire plant, fresh or dry, except for the red fleshy 
area around the seed. 



Johnsongrass/Sudan Grass (Sorghum family) 

• Body system affected: Cardiovascular, Neurologic, Urinary 
• Signs of toxicity: 

o Acute: From high levels of cyanide. Anxiety, trembling, respiratory 
distress, collapse, death. Signs can occur within minutes of 
ingestion. 

o Chronic: From chronic ingestion of plants containing lower levels of 
cyanide. Hind end incoordination, weight loss, urinary incontinence, 
urine scald/hair loss down hind legs. 

• Toxic components: Leaves and stems, especially during regrowth after 
cutting. 

Black Walnut (Juglans nigra) 

Oak (Quercus spp) 

• Body system affected: Musculoskeletal, Gastrointestinal 
• Signs of toxicity: Laminitis, colic, depression, respiratory difficulties. 
• Toxic dose: Laminitis occurs when the plant is eaten or more commonly 

when wood shavings made of black walnut are used as bedding. Bodily 
contact with the shavings is enough to cause laminitis (ie the shavings 
don't need to be eaten in order to cause disease). Laminitis can occur with 
bedding containing 20% or more of black walnut. 

• Toxic components: Bark, nuts, roots, pollen, wood shavings. 

• Body system affected: Gastrointestinal, Urinary 
• Signs of toxicity: Lethargy, colic, firm feces or diarrhea, poor appetite, 

increased drinking, urination, red colored urine. 
• Toxic dose: Toxicity occurs when large amount are ingested. Note that 

some horses can ingest large quantities and not show signs of illness. 
• Toxic components: Leaf buds, flowers, acorns. 

If you suspect your horse has ingested a toxic plant you should obtain a sample 
of the plant, determine how much was eaten (if possible) and how long ago and call 
your veterinarian right away, even if clinical signs are not present. The idea/time frame 
to have your horse examined (for acutely toxic plants, such as Oleander) is within 30 
minutes (maximum of 2 hours) so that your horse can be treated before too many toxins 
are absorbed by the bloodstream. 

Treatment is largely the same for most toxic plants, except in the few cases 
where a specific treatment is available. Since horses are physiologically unable to 
vomit, a gastric tube must be passed into the stomach for gastric lavage. If caught early 
enough, activated charcoal can be administered via a nasogastric tube to absorb toxins. 
Given the limited treatments available for plant toxicosis, the majority of therapy is 
mainly focused on supportive and symptomatic care with the use of IV fluids, 
electrolytes, close monitoring and good nursing care. 
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For a more complete listing of toxic plants consider the following resources: 

Books: 

• A Guide to Plant Poisoning of Animals in North America. 2001. A. P. Knight and 
R. G. Walter 

• Poisonous Plants of California. Thomas C. Fuller and Elizabeth McClintock 
• Horse Owners Field Guide to Toxic Plants. Sandra M. Burger 

Websites: 

• http:/ /vet. purdue. edu/depts/addl/toxic/cover1 . htm 
• http:/ /cecal ave ras. ucda vis. ed ultoxic. htm 
• Canadian Poisonous Plant Information System 

http://www. cbif. gc. ca/pl s/pp/poiso n ?p _x=px 

References 

1. A Guide to Plant Poisoning of Animals in North America. 2001. A. P. Knight and R. G. 
Walter. (The majority of the information in this article was acquired from this resource) 

2. http://cecalaveras. ucdavis.edu/toxic. htm 

3. http://www.vet.uga.edu/VPP/clerk/elliottlindex.php 

4. http:/ /alfalfa. ucdavis. edu/symposium/proceedings/2006/06-71 . pdf 

5. Images courtesy of Google images 
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